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NEW CASE MOVIE SHOWS HOW 


Hay can hold more than 
did the plants which was made. Hay 
commonly put loses tragic propor- 
tion its feed value, particularly 
precious proteins and vitamins. Teaching 
farmers and students how save the 
more prosperous agriculture, healthier 
populace. 

Entitled “Storage Curing Baled Hay,” 
Case educational motion picture and 
take-home booklet show (1) 
how put the best possible hay into the 
bale, and (2) how preserve maximum 
nourishment curing, with particular atten- 
tion vitamin and protein content. Film 
and booklets are available free charge 
responsible parties. 


16MM FILM 
SOUND 
AND 


SAVE FEED VALUE 


Sixty educational items prepared Case 
its Contribution prosperous and enduring 
agriculture are available without charge. bach 
is described in the new catalog, “Visual Aids to 
Modern Farming.” You are invited to request 
catalog and materials through your nearest 
Case dealer branch house. Case 
Racine, Wis. 
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Thousands of tiny steel balls ham- 
mer the metal — “cold work” each 
roller — pay off in extra fatigue life 

. added ability to withstand shock 
and impact loads 


Look for the distinguishing darkened rollers every roller 


chain you buy! your guarantee extra fatigue life 


one the extra-strength 
features you get with every 
LINK-BELT Roller Chain 


ments that make Link-Belt Precision Steel Roller Chain longer 
life chain. Controlled material selection and heat treating assure 


absolute uniformity weak members. 


Roller Chain available single multiple widths, 
in. single and double pitch. For the best roller chain, 


get touch with your nearest office. 


Easier coupling and 
without sacrificing 
load distribution 


Patented E-Z Assembly feature 

Link-Belt Precision Steel Roller Chain 

has won world-wide approval. Cou- 
pling and uncoupling multiple 
width chains—right the 
far easier. absolutely sac- 
the remarkable performance. 
Press-fits between chain pins and mid- LINK-BELT COMPANY: Indianapolis 
dle bars have been modified. But full Philadelphia 


Houston 1, Minneapolis 5, San Francisco 
load-carrying capacity across the en- 24, Los Angeles Seattle Toronto 


‘ ‘ Springs (South Africa). Offices, Factory 
tire width of the chain has been Branch Stores and Distributors in princi- 


al cities. 12.533 
maintained 


PRECISION STEEL ROLLER CHAIN 
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Torrington Needle Bearings need elaborate, 
expensive housings. straight bore—machined 
proper all that’s required. 
positioning spacers...no retainers! 
Simple install, Needle Bearings are seated 
press fit. arbor press operation does the job 
easily and quickly. 

Reductions the size—and hous- 
ings and related parts are also possible because 
the compactness Needle Bearings. Stronger, 
more economical designs often result. Want more 
details? Then drop line, today. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 
District Offices and Distributors Principal 
Cities United States and Canada 


TORRINGTON BEARINGS 


Spherical Roller Tapered Roller Straight Roller Ball Needle Rollers 
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For Original Equipment 
On-The-Job Applications 


Your power needs are served better 
dependable Chrysler Industrial Engines 


Wherever there need for truly 
plant, 
speed, high 
trial Engine engineered specifi 
clean design makes easy 
install, easier service 

Feature after feature give the 
manufacturers and on-the-job 
performance 
unequalled other industrial 


engines. They operate day in, day 
out with little attention, prac- 
tically down time. 

trained staff industrial power 
engineers Chrysler travel the 
field constantly; finding ways 
improve their product helping 
solve unusual power problems. 
When you have power problem, 
see your Chrysler Industrial En- 
gine Dealer write: Industrial 
Engine Division, Chrysler Corpora- 
tion, Detroit 31, Michigan. 


Operators specify Chrysler Industrial Engines 
because they are more dependable under ex- 
treme loads; offer smooth operating power, serve 
with less down time—are easily serviced. 


Industrial Equipment users specify Chrysler 
Industrial Engines because they are longer lived, 
built; and they can standardize their 
power needs with variations the basic engine. 


Agricultural users specify Chrysler 

Industrial Engines because they are 

economical, compact, powerful. They 
engineered take hard usage and 
weather without breakdown. 


Construction people specify Chrysler Indus- 
trial Engines because they are high speed, high 
compression engines—operate pumps, genera- 
tors, welders high output, lower operating cost. 


HORSEPOWER WITH A PEDIGREE 


Engines 
and Power Units 


Windows in this remodeled Wisconsin barn bring 
in the winter sun for extra heat. Note that 
these windows are large panes, free from light- 
robbing and dirt-catching cross-members. 


This barn was remodeled for 
BETTER PRODUCTION 


IT’S WARMER winter because big windows flood 
the interior with heat-saving, health-building sun- 
shine. tremendous amount sun heat can enter 
building through windows facing south catch 
the slanting rays the winter sun. roof overhang 
tree plantings can used shade these windows 
from the high summer sun. 


IT’S KEPT WARMER because insulated barn. 
The windows are insulating two 
panes with dry air hermetically sealed between them. 
Less heat escapes through the 


much with windows single 


IT’S DRIER due the combination extra warmth 
and ventilation system. Warmer air can hold more 
moisture—hence the ventilators are better able 
carry moisture out the building. That not only 
provides more healthful condition for livestock, but 
also protects the structure. reduces con- 
densation the which single 
glass takes out the air and leaves the building. 
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Warmer 


stock and respond with better health and 


more production milk, meat and And, 
course, the building work in. 
helps keep buildings cooler summer). easily 
sold glass and building supply dis- 
tributors and dealers. Write for our book 


proved Farm Building Daylighting.” 


FREE FOLDER 


“IMPROVED FARM 
BUILDING DAYLIGHTING” 


Glass Co. 
1812 Nicholas Bldg., Toledo Ohio 


| Please send me a free copy of “improved Farm Build- 
! ing Daylighting”. 
Teo Pones of Glow 
| Nome . 
| 
1 


Address 
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Mobile Equipment 


These Vickers Balanced Vane Type Pumps are especially 
designed and built for the severe service encountered 
with mobile equipment. 

Their design automatically compensates for wear 
throughout pump life. Correct clearances are main- 
tained that efficiency and delivery 
rate remain high. result, not necessary 
select larger pump allow for loss delivery 
under normal service conditions. 

Vickers Vane Type Pumps for many eliminates 
pressure-induced bearing loads, providing longer life 
and less maintenance. 

These Vickers Pumps are available three basic 
sizes (shown right) with total ten nominal 
delivery ratings and variety mountings. 
unbolting and rotating the pump head the outlet may 
placed parallel, opposite, right angle 
either direction the inlet. This greater adaptability 
individual requirements means easy and inexpen- 
sive installation. 

For additional information about these pumps (also 
double pumps) write for new Catalog M-5100. There 
Vickers Application Engineer near you who will 
glad discuss your hydraulic pump problems. 


DIVISION THE SPERRY CORPORATION 
1516 OAKMAN BLVD. DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA © CHICAGO (Metropolitan) 

CINCINNATI ¢ CLEVELAND © DETROIT * HOUSTON © LOS ANGELES 

(Metropolitan) © NEW YORK (Metropolitan) ¢ PHILADELPHIA © PITTSBURGH 

ROCHESTER © ROCKFORD © ST. LOUIS © SEATTLE © TULSA 
WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF Oil 
HYDRAULIC EQUIPMENT SINCE 1921 


“2. Lo 
d Ne 
New 


Catalog M-5100 


Series V-200 pump made 
delivery ratings—2 gpm. 


Series V-300 pump made 


Series V-400 pump made 
delivery ratings—28 and 
gpm. 
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report you about men and machines 
that help maintain International Harvester leadership 


How the McCormick No. Harvester-Thresher 
earns its trade mark 


Here inspector checking the “biggest the 
1200 rpm. cylinder speed. goes over every moving part 
makes sure all settings and adjustments meet high 
standards. This one over 5,000 different inspections that 
safeguard the quality McCormick harvester-threshers. 


Cylinder Balance Vary Ounce 
Every cylinder statically and dynamically balanced for 
smooth, vibration-free operation. run 1050 rpm. in. 
this dynamic balancer and balanced within limits one- 
half ounce. Good balance prolongs bearing life, and permits 
setting cylinder and concave close together for threshing 
clover and other small seed. 


AGRICULTURAL for January 1952 


Robot Welder Makes Hole-Free Rasp Bars 


Supporting studs are made part cylinder rasp bars this 
automatic welding machine. There are bolt holes 
weaken the bars break their continuous, ribbed thresh- 
ing surfaces. This means more complete threshing 
the cylinder. Quality control guards against defective welds. 


Destruction Tests Head Off Field Failures 
Here combine straw rack operating normal speed 
under heavy overload. The straw rack illustrated has been 
run for 378 hours operation without adjustment re- 
pair. This test will continue until the straw rack fails. 
engineers use destruction tests, which localize and measure 
wear, contantly improve McCormick farm equipment. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use — McCormick Form Equipment ond Farmall Tractors... 
Motor Trucks .. . Crawler Tractors and Power Units . . . Refrigerators and Freezers — General Office, Chicago 1, Ill. 


The No. Comes Off the Line 


This lowa Farmer Says: 
OTHER TIRES HANG 


farm 210 acres black loam, and for the kind 
soil conditions have, like these Firestone Champions 
best. When the ground hard, they bite and take 
good hold and when soft, they take through 
where other tires hang up.” 


ORE AND MORE farmers are switching 
Firestone Champion Open Center 
Tires glad it! They find that the 
bars take sharper bite because 
tapered, take stronger hold because 
curved. And, because the tread this tire 
wider and flatter, has more bar rubber 
grip the soil for extra traction, more bar 
rubber stand the road for extra 
traction life. 

Try set Firestone Champion Open 
Centers your tractor. Or, you prefer 
Firestone Champion Traction Center Tires for 
your soil conditions, you can get them, too. 
Only Firestone offers you choice between 
the most advanced Open Center and the one 
and only Traction Center Tire the market 
today. 


Faioy the Vosce of Firestone om radso of television every Monday evening over NBC Copyright, 1951, The Firestone Tire & Rubber Co. 
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Straight Adopter Unions 


Anchor Ductile Sleeve Couplings 
assembled on two wire braid 
hose for high pressures. 


Anchor Sleeveless Couplings 
assembled on either single wire 
braid hose or two rayon braid 
hose for medium or low pres- 
sures. 


90° Check Volve Union 


Time whenever you save time, you reduce costs 


why pays use Anchor Adapter Unions and Related Fittings. You see, 
designed especially speed the attachment Anchor hydraulic hose assemblies 
equipment all kinds. 


addition cutting assembly costs, Anchor Adapter Unions and Fittings have these 
important advantages: 


They provide leakproof ground-joint connection. 
They are small size, require little space, and provide neat appearance. 
You can connect and disconnect them many times without destroying the seal. 
Made from solid steel bar stock and plated prevent rust, they stand under the 
toughest service conditions. 
Their use lets you eliminate one more pipe-thread joints—gives you better 

piping job. 
Assembly confined spaces quicker and easier. 
The Anchor line Adapter Unions and Related Fittings 


the most complete line available. Save yourself time and 
Send for complete those that fill your specific needs. 


information OUT THIS COUPON AND MAIL TODAY! 


Anchor Clamp-type Couplings Unions and l 
are ideal for field service use Fittings I ANCHOR COUPLING CO. INC. 
and emergency repairs. Easy to Dept. AE-12, Libertyville, Mlinois 
ut on and take off— withstand 
Bigh pressures. 1 I like the dependability. the safety. and the time-and-money saving fea- 
| tures of Anchor Adapter Unions and Fittings. Please send me a catalog. 
Use Anchor Assembled Hose Units with the outstanding fit- ! Name ........_....... Position 


tings shown above. You'll have less trouble in the shop on ! 


assembly — and less trouble in the field on the job. 1 Company i 


NCHOR COUPLING 
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When you Double Pitch Roller 
Chain tor either drives conveyors, you save two ways 
you materially cut costs and reduce weight. 


Because with Baldwin-Rex Double Pitch you get all 
the precision craftsmanship, durability and strength 
standard roller lower cost. You get the 
identical highly finished round pins, bushings 


BALDWIN-REX 


PRODUCT 


Savings 


and roller chain. You get the same long 
wearing qualities and ultimate strengths. 

The pitch, distance between pin centers, double 
pitch chain twice the pitch standard roller chain 
the same width and strength. Thus, for each pitch 
chain, you save one set round parts. You get high 
quality chain that costs less that saves weight! 

Double pitch roller chains are NOT substitute for 
standard roller chains. They have very definite field 
application power transmission. Where speeds are 


ATLANTA ¢ BIRMINGHAM + BOSTON «+ BUFFALO 
CHICAGO + CINCINNATI «© CLEVELAND «+ DALLAS 
DENVER DETROIT + EL PASO HOUSTON 
INDIANAPOLIS + JACKSONVILLE © KANSAS CITY 

LOS ANGELES + LOUISVILLE 
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ROLLER CHAINS 


slow medium, loads are moderate, where centers 
are long, they offer the economical choice. 

FOR CONVEYING SERVICE, however, double pitch 
hard beat. Because its fewer parts, lighter and 
more economical than A.S.A. standard roller chain, yet 
retains all the precision workmanship standard 
roller chain. The conveying series assures extra long life 
because the straight-edged plates provide greater wear- 
ing surface. wide range standard attachment links 
available for double pitch chains. 


COMPANY 


MILWAUKEE 


MIDLAND, TEXAS MILWAUKEE MINNEAPOLIS 
NEW YORK PHILADELPHIA PITTSBURGH 
PORTLAND, OREGON «+ SPRINGFIELD, MASS. 
ST LOUIS * SAN FRANCISCO «+ SEATTLE 
TULSA WORCESTER 
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Our new booklet No. 51-2 con- 
tains all the facts, including dimen- 
sions, specifications, prices and 
horsepower tables. Just call your 
nearest Baldwin-Rex Field Sales 
Engineer mail the coupon. 


Chain Belt Company 
376 Plainfield St. 
Springfield Mass. 
Please send copy Bulletin 51-2. 


Pit 

52-421 


BALANCE 


your 
problem 


Mechanics Universal Joint has brake mounting that 

attaches the brake disc, drum, the transmission flange 
independent the bolts that attach the joints the flange. 
This exclusive Mechanics feature makes possible balance 
the flange and drum unit. The accurate balance the 
brake assembly not disturbed, when installing the joint, be- 
cause the bolts that attach the brake drum not attach the 
universal joint the flange nor carry the universal joint 
torque. Thus the balance obtained the balancing machine 
maintained installation the joint your product. 


MECHANICS 
Roller 


UNIVERSAL 


Let our engineers show you how this 
exclusive MECHANICS Roller 
Bearing UNIVERSAL JOINTS 


advantage will help improve the op- 


eration your product. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 
2046 Harrison Ave., Rockford, Ill. 


For Cars, Trucks, Tractors, Farm 
Road Machinery, Equipment, Aircraft 
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EDITORIAL 


Agricultural Engineering 1952 

HAT meaning can agricultural engineers add the year 

What values can created? What service ren- 
What special obligations may What 
opportunities may justify special effort along 
surmise two, based present indications, may order. 
The confused situation the world and the confused outlook 
of many people seem to justify more than ever some attempt 
look ahead 

RECOGNITION 


the extent that agricultural engineering has gained 
recognition distinct branch the whole engineering pro 
fession, has undertaken obligations 
bilities. must share and help deal with the problems and 
prospects of the engineering profession. One rare opportunity 
for agricultural engineers join others profession- 
wide activity already under development. The ASAE has 
received and accepted invitation participate the Cen 
tennial Engineering 


CENTENNIAL OF ENGINEFRING 


national Centennial Engineering has been scheduled 
held Chicago during 1952. Its purpose improve 
the public relations the engineering profession 

Toward the realization this purpose agricultural engi- 
neers can contribute established contacts and basis for inter- 
preting engineering to one major element of our population 
farmers, and the industries, sciences, and other groups serv 
ing agriculture 

Incidentally, this centennial will provide especially fa- 
vorable atmosphere for interpreting our field additional 
representatives other branches engineering, and who 
ever else may concerned. fact, sets the stage for 
year special emphasis reorienting and clarifying view 
points our particular field service 


RECRUITING STUDENT ENGINEERS 


During 1952 great deal will undoubtedly done 
interest high school sentors preparing for careers engi 
neering and the other sciences and 

this competition for brain power, there may some 
temptation paint too rosy picture engineering 

important that more young men interested 
reers in engineering It 1s important that every young man 
who wishes try make the grade engineering training 
have the opportunity make that try. also important 
that high standards engineering training maintained 
There easy road the discipline character and intel- 
lect; the development manual skills and ability work 
with others, which combine distinguish engineer. 

The best way attract prospective engineers may 
high demands; man’s work from the first day freshman 
classes 

Drawing its recruits mostly from farm boys who have 
learned early the meaning and satisfactions work, 
agricultural engineering should readily attract its share the 
potential engineering material graduating from our high 
schools 

ENGINEERING IN NATIONAL DEFENSE 


Science and all branches engineering face, 1952, 
task dispelling popular illusion regard national 
defense 

Many well-meaning people are slightly mixed the 
application our ideals equality and patriotic duty our 
present defense problems. 

Defense against modern methods and equipment used 
predator nations attacking their neighbors requires new 
interpretation patriotic duty and sacrifice 

There equality hazard the front lines de- 
fense; refuge from danger civilian status distance 


from our borders. Sacrifice is no measure of the ettectiveness 
our the value individual contributions 
defense 

Our defense requires, not more men with equal Status as 
cannon fodder, but more organization and utiliza 
tion our manpower and other resources, that the small 
est possible number our people may called upon give 
their lives the defense our freedoms and ideals 

That means continued training young men fill the 
ranks science and engineering, one our strongest defense 
armies. means using scientists and engineers such, the 
types of armed and civilian defense work where they are indi 
vidually qualified to serve most effectively 


PRESSURE FOR PROGRESS 


One could scarcely attend the ASAE Winter Meeting 
Chicago December without sensing more strongly than ever 
a definite pressure for progress in agricultural engineering 

factor the scarcity and high 
cost of farm labor. This ts usually attributed to the con pe 
urban industries and expansion our 
may also part growing cultural insistance 
that human count for larger results. Engineer 
ing implementing more than farms and 
implementing our expanding concepts the value 
individual human life 


Another source of pressure is Our growing sense of obliga 
tion to aid in the technological development of other coun 
tries. Some are already progressing rapidly. Others are rich 
resources and the urge progress, but scarcely know 
where and how make start developing their resources 
many cases important part their problem low 
productivity per man hour their farms, due many fac 
tors, including scarce and primitive farm equipment. Agricul 
tural engineering will basic any integrated, well-balanced 
adjustments they may make toward higher levels living 

Defense production goals for agriculture, met with 
reduced labor and reduced supply new farm machines, 
will high 1951, higher. The alert, fairly pros 
perous, and patriotic body of commercial farmers who will 
their best meet these goals will look agricultural 
engineers for methods and equipment help the physical 
problems boosting and handling biologic production 


Long-range prospects for competition in a future farm 
buyers market call for agricultural engineering research and 
development now. the quality-value approach satis 
fied with sustained buying power 


UNFINISHED BUSINESS 


Strong handles farm equipment, hand tools, the volume 
strong-arm work remaining some farms; 
from fire, accidents, pests, weather; losses soil, fertility, 
organic matter, and other productive capacity; field and stor 
age losses crops and livestock all these and 
more are signs unfinished business for agricultural engineers 

These are times unusually high material demands for 
defense and for better living for large part the world’s 
population. There swelling tide belief that better living 
physical and economic possibility, and right 
realized. emphasizes the importance increased produc 
tion, conservation human hfe, energy, natural resources, 
and products. puts premium increased efficiency 
production, government, private enterprise, and especially 
utilizing the physical laws, energy, and materials nature, 
the province the engineer. 


MAKING GOOD IN ENGINEERING 


The year 1952 will likely bring continued high demand 
and competition for the services engineers all kinds 
This demand based high expectations. will continue 
only the extent that engineering performance measures 
those 
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designs and builds special 


power-transmission equipment for many 


companies—for tractors—road machinery 


and other mobile equipment used 


farms and industry. 


THERE'S SOUNDER GUARANTEE BETTER 
PRODUCT THAN WORK WITH CLARK 


PRODUCTS OF CLARK—TRANSMISSIONS + AXLES » AXLE HOUSINGS + TRACTOR DRIVE UNITS + FORK TRUCKS AND TRACTORS 
POWERED HAND TRUCKS « GEARS AND FORGINGS « ELECTRIC STEEL CASTINGS + RAILWAY CAR TRUCKS 


CLARK EQUIPMENT COMPANY BUCHANAN. MICHIGAN 


Other Plants: BATTLE CREEK ond JACKSON, MICHIGAN 
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Brooding Poultry with Infrared Energy Part 


Vernon Baker and James Bywaters 


ASSOCIATE MemMBbER ASAE 


PAPER, Part this series (1)* 
(2,4) presented a summary of the infrared brooding 


and other reports 


work for 1949-50, that was conducted by investigators 
assigned the cooperative poultry brooding project 
Agricultural Station and the 
Farm Electrification, U.S. Department of Agriculture. The in 
formation contained herein ts a progress report of the work 
for 1951. Other investigators (4, have released reports 
infrared brooding chicks for the season 
These brooding studies were continued to investigate other 
aspects brooding poultry with intrared energy. recon 
mended that the previous reviewed prior 
studying the contents of this one. The previous paper discusses 
the types of intrared lamps available and their energy-distr 
bution patterns, energy and temperature requirements tor 
three breeds chickens, the area and area 
of a chicken, litter conditions, physical observations of chicks, 


wiring, and power outages 


paper was presented the annual the Amer 
s ot Ag ral Engineers at H Tex, June l, a 
ribut Rugal Elect Divis 
The author ViewNnon H Baker and James Ho Bywaters, respe 
tively, associate aur tural engineer and research poultryman, Virx 
Aercultural Experiment Station, Blacksbure. Mr Baker is also « i 
rator, Divisie ot Farm Electrification (BPISAL US) Department ot 
Agriculture 


AL THORS Nove The authors 


ton Holmes, associate pr 


ciate agricultural engineer ot the 
Cannon, Jones, ar 
T W. Waldrop, senor agrcultu 


technic Institute 


*Numbers im parentheses reter to the appended reterences 


Summarizing briefly the previous work, chicks were brood 


ed for two years with infrared lamps. The electrical energy 
consumption for this method of brooding during the winter 
is was 2 to 4kw-hr per chick as compared with about 
OS kw-hr per chick for conventional electric brooding The 


litter remained dry throughout the brooding period in the 


mont! 


quonset brooding house and was not changed. There was no 
danger fire result litter igniting from the 
energy if the intrared lamps were placed 12 1n or more above 
sawdust, ground corncobs and straw The use of clean, tine 
sand under the heated area proved to be a satisfactory type of 
litter. There was no significant ditference in weight gains or 
in feathering for chicks brooded with infrared lamps when 
compared with chicks brooded with other systems. Pullets 
from the infrared-brooded flock began to lay 2 to 3 weeks 
and older sisters brooded with other 
systems. The chicks brooded with intrared lamps had light 
each day tor the tirst weeks, while their sisters brooded 
with other systems had no light at night. This may have 
caused the earlier maturity in the intrared brooded flock 
However, atter the tirst exght weeks, neither group had arti 
ficial light at might. The mortality rate for the 1949-50 work 
was low lower than for other methods brooding 


FQULIPMENT AND PROCEDURE 


The infrared brooding research in 1949-50 was conducted 
ina 20x 40-ft quonset building. Two new colony-type brooder 
houses, each 10x 12 ft in size, were constructed for the 1951 
studies. One of these houses ts insulated and mechanically 
ventilated and the other 1s uninsulated, with natural ventila 
tron. Two hundred chicks were brooded in each of these 
houses and approximately 1170 chicks were brooded in the 
The electric energy consumption 
lamps, and off operation 
fan, moisture content of the litter 
mortality, feathering, rate of weight 
gained and breast angle were observed 
and recorded. Temperature and rela 
tive humidity were recorded in each 
colony house with hygrothermographs 
These instruments were calibrated 
weekly with an aspirating psychror 
eter. Five ditterent arrangements of 
the infrared lamps were constructed 
a one-lamp brooding unit with and 
without hover, a three-lamp unit with 
horizontal and tapered hover battle 


and a six-lamp unt without hover 


Tu Neu Colony House The 


main objective in 


«ht 
tional houses was space 
for conducting experi rood 
ing ill replacement flocks with in 
frared lar ps It was decided to con 
preliminary investigations on 
ventilation and insulation problems 


along with the brooding. Two hun 
dred day-old) New Hampshire in 


crossed chicks were placed under the 
infrared lamp arrangement in each 
house shown Fig. This 


arrangement consists of three 250-w 


con 


i 
q 
Virginia Statn and the assistance of 
Loupo, graduate students, and 
tural engineering dept., Virginia Po! 
4 
to rieht >) Looking down on baffle that supports three intrared lamps Chick fer lamy 


4 OUTLET gon 
\ Cy Lane 


white 


[ 
aim MECEPTACLE 


lamps placed approximately 16 1n 
under the ot 


the ceding with chains 


infrared apart, mounted 
a 30x 60-1n battle supported 
The main reason for mounting 
attle was to change the location of convec 
tion currents and reduce drafts. The bottoms of the lamps 
were above the litter for the first four weeks. Then, 
after most the chicks were feathered, the lamps were raised 
the litter. The inside area of each of the two 
houses was about 110 sqft. This allowed 0.55 sq-ft floor area 

chick. The wafer- 
type thermostat. The thermostats were set according to the 
chicks comfort. thermometer was used guide for setting 
the therm however, the be:t way was to set the thermo 
stat according to needs of chicks and forget about thermometer 
Chicks that were under adequate amount infra 
and spread out There was supple 
mental heat in the two colony houses. The center lamp was 
guard board was placed around 
first week to contine the chicks to that 


vertically center 


trom 


har ttl 


ps under the t 
in 
to 201n above 


per two end lamps were controlled 


Stat 
reading 


were ca 


inually controlled 
the heated area for the 
The chicks in the two small houses were weighed at the 


Zone 
end of 4, 8 and 12 weeks. At the end of 8 weeks the pullets 
from each house were moved to range houses to be observed 
The cockerels were the original houses 


ventilation was apparently supplied 


tion until the chicks were 4 weeks of age, after which time it - 


was necessary to start the fan in the insulated house and tilt 


the tront windows in the untnsulated house 


sulated brooder house is shown in the left half of Fig. 1 (1). 
It was built on 6x 8-in runners to make it movable. Floor 
ots were 2x 8in laid crossways on the runners. One-inch 
boards were natled to the under side of the joists and the 


spaces between the joists were tilled with sawdust. A subfloor 


was installed on the joists and one layer of motsture-proot 
building paper was put down between the subfloor and the 
finish floor which was No. 2 pine. The walls were frame 


weather- boarded on the outside over one layer of 
mostureproot building paper, and tintshed on the inside with 
2 The insulation board adjacent 
the was protected from destruction the pecking 


constructed, 


rid insulation board 


the chicks installing plywood paneling high 
around the walls. The ratters were with 
board sheathing. galvanized-metal roofing was 


installed over one layer of morstureproot building paper. Rigid 
| like that used on the inside walls, was in 


msul 
stalled the underside the form the ceiling. The 


ation beard, 


calculated values for the walls, windows and ceiling was 
0.207, 1.1, 0.189, respectively. The U value for the floor was 
The for windows and ceiling was 
calculated to be 89 Btu per hr per deg F and the A & U value 
for the floor was The total heat 
transterred using AT 10 tor walls, windows, ceiling and 
Al 40 tor floor, was 3747 Btu per hr 

The insulated house was equipped with 12-in ventilating 
tan, thermostatically controlled, that delivers approximately 
900 cfm at tree air delivery. Air enters this house at the back 
through inlets between the ratters. The tan exhausts the air 
trom near the tloor through an inside duct between the win 
dows. The tan wast 1on atter the tirst three weeks of 
brooding 

This brooder house shown the mght hand section 
insulated house except that the the underside 


= 
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Bee 


Fig. 3 Two methods ot suspending individual lamps. Length of rubber 
covered wire and chain should be such that minimum distance between 


bottom of lamp and litter 1s 12 1n 


the floor joists and the sawdust the spaces between the 
joists were omitted. The inside walls this house were not 
finished with insulation boarding, but the ceiling was 
the same the insulated brooder house. There are two 
windows the front (south side) each these houses. 
this house ventilation was accomplished natural circulation, 
the windows tilting the top, and air inlets, outlets 
as the case may be, were located under the back eave in between 
the rafters. The calculated U value for walls, windows, ceil 
ing and floor was 1.56, 1.1, 0.189 and 0.293, respectively 
Using the same conditions and formula described above, 
the heat transferred through walls, ceiling, floor, and windows 
was 8975 Btu per hr. 


The insulated 40-ft quonset build 
ing was used to brood a group of inbred White Leghorns, 
White Rocks, New Hampshire crossbred chicks the Vir- 
ginia Agricultural Experiment This house was 
divided into four pens with each pen having two 375-w, heat- 
resistant-glass-type infrared lamps equipped with aluminum 
hovers (Fig. 5). There were approximately 146 chicks under 
brooded the quonset building. The inside dimensions the 
quonset building are about 19x Fewer chicks were 
placed under the lamps than previous years order 
prevent crowding. Sawdust was used litter. 

The eight 375-w glass) infrared lamps the quon 
set building were connected, after the third week, Minne- 
apolis-Honeywell mercury-type air thermostat mounted the 
center the quonset building above the floor. Six the 
lamps were equipped with hovers (Fig. 4). Two lamps did 
not have hovers shown Fig. The thermostat was set 
for the third, fourth and fitth week and was reduced 
for the remainder the brooding period. The ther- 
mostat controlled magnetic switch which turn controlled 
the infrared lamps. Incandescent lamps provided light through 


ik 
atrared Lome 
wer 
« - 


wera man 
HOVER AND MOUNTING BRACKET 
4) Single lamp hover with mounting bracket. Length of heavy- 
rubber-covered wire should be such that minimum distance between 
bi lamp and litter ts 121n 


‘ al-bafle brooder using 2-conductor Ps Guard 
; 
i 
‘oe i 
‘Wwe 
| 
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Got 


As Furnece Pipe 


the brooding period when the infrared lamps were otf. 
thermostatically controlled ventilating fan was installed the 
east end the quonset building. This fan rated 1650 cfm 
free air One 1000-w radiant heat panel was in- 
stalled each end the quonset building. The thermostats 
for these heat panels were set for the first week; then 
reduced 


TABLE 1. TEMPERATURE AND RELATIVE HUMIDITY FOR 
BROODING PERIOD FEB 27 - APR. 29, 1951 


Temperature, deg F Percent relative humidity 


AVE AVE Mean Ave AVE Mean 
Location max min ave max min ave 
Insulated house $34 62 1¢ ik 3 
(near cetl 
Insulated house 69 1 51 60 4 $6.5 
(2 ft above tloor) 
Uninsulated house 71.7 $14 61.2 204 65.4 
(2 ft above floor) 
Ambient $8.2° 49 4B BY ¢ 64.5 


*Minimum ambient, 23 F **Maximum ambient, 78 I 


RESULTS AND DISCUSSION 


Temperature and Relative Humidity in Colony Houses 
The data Table show summary the temperature and 
relative humidity for the two small houses. Even with the 
ventilating fan operating, there was slight 
temperature and relative humidity between above the 
floor and near the ceiling the insulated house. The average 
minimum ambient temperature was The minimum 
ambient temperature during the brooding period was and 
the maximum was Cloudy and inclement weather pre 
vailed during most the brooding Upon obser 
vation would seem that the mean average temperature 
the uninsulated house should lower than the mean average 


Box 


\ INFRARED LAMP 


/ === white Wire 
PORCELAIN RECEPTACLE Block Wire 


using 2-conductor N 12 


The tact that 
there was more heat loss in the tan-exhausted au 


temperature in the insulated house 


in the insulated house must be considered when 
this Comparison made. The latent heat evap 
masture trom the litter also caused the 


temperature in the ventilated house to t 


oration of 
ve lower 
Assuming that a ten perature ot 60 F is to be 
maintaied in each house with an ambient ten 
perature of 20 calculations presented earlier 
show that it would require 8975 Btu per hr for the 
ininsulated and natural-ventilated house and 3447 
Btu per br for the insulated and 
ventilated house. The energy produced by three 
250-w heat lamps burning continuously for one 
hour would be 2650 Btu. During this test the 
ambient temperature did not remain at 20 F tor 
any great length time and was possible 
maintain a comfortable energy level over most 
of the test period without any supplemental heat 
the chicks grow older the energy that they 
however, 


echanically 


erate assists in keeping the house warm, 
this energy was neglected calculations 


Electrical Energy Con umt i 
Table presents summary electrical-energy 
consumption and The energy required 
during the brooding period for the 
lated and ventilated house was 1.92 kw-hr per 
chick, while the energy per chick for the uninsulated house 
was per chick. The insulated house required more 
energy per chick due fact that more heat was lost through 
the tan exhaust small amount energy was also 
quired operate the fan motor 

During the third and fourth week the power was cut 
irregular intervals night order study the actions 
the chicks during power outage. The instant the house 
came dark, the chicks began chirp very loudly, then, after 
few minutes, they would begin wander blindly through 
the house and would tend pile small groups cor 
ners and near the feeding hoppers 

The energy consumption per chick for the quonset building 
was This higher than previous years and 
includes approximately 0.20 kw-hr per chick for supplemental 
heat and approximately per chick for the ventilation 
fan motor and ceiling lights. The fact that 550 fewer chicks 
were brooded the quonset building 1951 than previous 
years accounts for much the increased energy 
per chick. The infrared lamps remained continuously for 
the first three weeks, after which they were controlled with 
thermostat. the lamps had remained continuously for 
the entire brooding period, the energy consumption per chick 
would have been about This slightly more than 
the figure above, and shows that by installing the thermostat, 
energy equivalent that required for supplemental heat, ven 
tilation and ceiling lights was saved 

The mortality at the end of 8 weeks of brooding was 1.0, 
1.5, 9.4 per cent, respectively, for the insulated house, 
insulated house and quonset building. the end weeks 
the chicks the two small houses appeared doing better 


TABLE SUMMARY OF ENERGY CONSUMPTION AND 
MORTALITY 
Per cent 
No. chicks Date Kw-hr mortality at 
started started per chick endof 8 weeks 
I ated house 2 1.92° 10 
sulated house « 1 68 
*In jes approximately per chick entilatu tan 
ntrolled by thermostat 
Practically all chicks inbred 1 per cent of ¢ No inbred 
hicks in « ny houses 
This includes 0 20 kw-hr per chick tor supplemental heat and ay 
proximately iSkw-hr per chick for ventilation tan and mecandescent 
lights 
§Includes 1.4 per cent mortality due to coccidiosis, No coccid 
in colony houses until after & weeks 


a 
Fiz 5 (1A, 1B) Views ot three-lamp, hover-type brooder 2A, 3B) § 
ate with lamps 2, 3 and 6 controlled by thermostat. Each row of lamps placed 
| 
{ | 
/ 
\ / 
Fig 6 Wirnng diagram tor hover brooder 
non-metallic cable 
4 


than any other group of chicks at the poultry plant and the 
i illets were moved to ranye houses while the cockerels re 
mained in the orginal houses. The infrared lamps were turned 
off at the end of & weeks. The litter was changed at the end 
of ® and LO weeks. At the beginning of the ninth week, the 
cockerels developed coccidiosis. The weather was cool and the 
houses were damp during this period. The intrared lamps 
were turned on during this period of sickness, and the drinking 
water was treated with sulfame Between the eighth 
ind tenth week twenty-one of the cockerels died in the un 
insulated house and tourteen cockerels died in the insulated 
house as a result of this disease Ten died of coccidiosis 
between the exhth and tenth weeks in the quonset building 
The pullets that were moved to other houses were not affected 
by coccidiosis 
TABLI SEMMARY OF MOISTURE CONDITIONS LITTER 
POR TWO COLONY HOLSES 
Per cent moisture (wet basis Litter 
4 wk wk & WkK Twk & Wk hanged 

‘ ct and WCCKS 

N New Endot 8 
ited il i is ter ind 10 weeks 
Litter and Ventilation. A summary of litter conditions tor 


the two small houses ts shown in 
that the n 
chicks wrew, to a munimut 


ventilated 


Table 3. The data in this 
litter imcreased, as the 
per cent tor the mechan 
and 48.7 per cent for the natural 
The litter was tirst changed the end 
The litter probably should have been changed 
the end of the nftth week due to high moisture; however, the 
momsture in the 


table show omture the 


wally house 
ventilated house 


eight weeks 


allowed accumulate order 
litter 
There was not suthcent ventilation in either 
house to keep the litter dry. From the titth to seventh week 
the litter in the tan ventilated house was consistently lower in 
than in the natural-ventilated house. Con 
densation was observed on the walls of the natural-ventilated 
house when the windows were not open to the maximum of a 
1O-un tilt No condensation 
observed on the walls or windows of the tan-ventilated house 
There did not appear 
to be any condensation of morsture on the surface of the floor 
under the litter of the insulated house condensation 
was observed under the litter outside the area where energy 
the litter house with floor 
Apparently most the the litter was from drop 
pings and water from drinking containers. The odor of am 
monia was strong in both houses after the fifth week 

The 


attributed to 


first litter was 
ettect of the two 
mormsture content 


to study the ventilation systems on 


momsture content 


at the top of the window was 


after the fan was placed in operation 


Some 


consistent moisture in the litter can be 
combination two factors too many chicks 
in the area and insutheent ventilation. There was 
about floor area per chick for the weeks 
0.75 per chick would probably better 
Of course, if more floor space is available per chick, the litter 
will be kept in better condition. The fact that the air had to 
enter through a 180-deg entrance bate and turn through two 
90-deg sections of the exit duct lowered the capacity of the 
With recent published 
material available (¢ relative to aur flow through ventilation 
tuture installations can be more accurately de 
Based on preliminary air-stratification studies with 
smoke in the ventilated house, the fan would probably have 
been more ettective it it had been placed on the opposite side 
of the house tron 


increase of 


ventilation fan in the insulated house 


air entrances, 


signed 


the windows 


volume of the two small houses ts 


660 cu tt. Tt esti 


The inside approxt 
vated that less than one cubic foot 
of am per minute per bird was moved when the fan was on 
It the tan rema usly the air currents or drafts 
kept the chicks uncomtortable, especially night when the 
ouside humidity was high. Due to this tact, the fan was con 
trolled by a thermostat set at a temperature of about 5 deg 
above the water thermostat that controlled the infrared lamps 
When this was accomplished the chicks appeared more 


mately 


on continu 
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long the outside temperature was below 
Some will generally have made the 
maximum air flow that would be desirable to keep litter dry 
and the minimum air currents allowed prevent drafts 
the chicks. relatively large amount cold moved 
through the house, this will cause the thermostatically con- 
trolled lamps to cycle more often. When the outside tempera 
ture was 75 F or above, the chicks were not comfortable even 
with the fan on Windows and doors were 
opened for better ventilation 


continuously 
The litter in the quonset building relatively 
through the was not 
There was approximately floor space per 
bird in the quonset building. The 1650-cfm fan appeared to 
ventilate the quonset building properly with 1170 birds as long 
the outside temperature was below The temperature 
control the ventilation fan was generally set deg 
above the setting on the thermostat that controlled the infra 
red lamps. When the outside temperature was above 
and all end windows were opened order prevent 
the chicks trom spreading their wings and becoming uncom- 
fortable due to insuthcient ventilation. The ventilation char- 
acteristics the quonset building, where considerably more 
cubic feet space available per chick, appear 
quite ditterent from the ventilation characteristics of the two 
small houses. The litter in the quonset building remained in 
better condition when compared with the other two houses 


reduce Convection currents over the birds and give protec 
tion the lamps. The baffle used easier con 
struct than the hover-type brooder, however, this type unit 
does not give much protection the lamps. The individual 
hover unit (Fig. has proven satisfactory for three 
brooding seasons. When the temperature the house falls 
below hover not used, order keep chicks 
comfortable, the chicks per lamp should 
reduced about per cent. other words, when the lamp 
arrangement shown Fig. (no hover) used, more 
watts per chick brooding capacity 1s required. Also, with no 
hover the chicks must more closely observed during low- 
temperature periods that the energy the chicks may 
this not done, drafts created around the 
heated area are likely cause the chicks pile 
keep comfortable. With hover this piling and crowd- 
ing under the lamp was reduced 


remained in 
good condition brooding pertod and 


changed 


The hard-glass heat-resistant-type lamp has proven 
more when hover not used. When hover 
used, the non-heat-resistant lamp may used because the 
hover offers some protection for the bulb from breakage. 


Physical Observations. The feathering of the chicks 1n all 
three houses appeared normal for the 1951 There 
was statistical between the rate weight gained 
chicks brooded with infrared energy and those brooded 
with other systems. The pullets from the two small houses 
will continue under observation ascertain the age sexual 
maturity and size and number eggs laid over given period. 
The statistical analysis part the egg production for the 
1949-50 broods showed that there was significant 
between the size eggs number eggs laid between the 
infrared brooded flocks and the flocks that were brooded with 
other systems 


St MMARY 


The energy consumption for the eight weeks for the 
insulated and mechanically ventilated house, uninsulated house 
and quonset building was 1.92, 1.68 and per chick, 
respectively, compared with about 0.5 kw-hr per chick for 
conventional electric brooding, while the mortality for these 
same houses tor the first weeks was 1.0, 2.0, and 9.4 per 
cent, respectively 


For the weeks the chicks each the three 
houses grew rapidly and uniformly. They ate and slept 
24-hr shifts and sought the comfort level under the lamps 
suit individual needs. Each chick his own thermometer. 
Infrared does not register ther- (Continued page 20) 
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Effect Heat Blanching Alfalfa 


Ray Thompson 


LFALFA, because its high yield provitamin 

(carotene), other vitamins, minerals and palatable 

roughage the pre-eminent forage crop the United 

States. However, most the crop (97 per cent) field cured 

under conditions which may cause losses carotene, 

protein, and soluble nutrients per cent the dry 

Dehydration minimizes nutrient losses but trans 
portation, fuel and labor cost about $25 $30 per ton 

Previous studies(2) showed that steam blanching alfalfa 
reduced carotene loss during drying. Probably this was caused 
enzymes, and presumably the same treat 
ment would prevent carbohydrate and protein losses caused 
the plant continuing respire for several hours cut 

These considerations led the conclusion that perhaps 
were cut and the plants killed heat, after which they could 

Two experimental “heat were used 
The first consisted two steel plates hinged 
one edge with handle the opposite edge for lifting one 
side. The apparatus was heated and green altalfa 
was inserted for two seconds 

more continuous type heat-blancher was designed 
later. This consisted two disposed, hollow 
steel rolls diameter length which were 
supported steel frame and were driven gears and 
sprocket chain at one end. A spring tension maintained pres 
sure one roll that material passing between the rolls 
was compressed. The rolls were heated gas burners with 
large jet inside the rolls and series small jets the 
lower outside the rolls (Fig. 1). 

operation the rolls were driven speed about 
ducer. Scrapers were provided bear against the lower side 
the rolls remove any adherent material before became 
badly scorched. The alfalfa was fed down inclined apron 
that passed between the rolls 

Carotene determinations were made the method 
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Zscheile and Whitmore (4). In “control” samples where con 
plete retention of Carotene was desired, samples of green 
alfalfa were steam blanched at 5 lb per sqin (108 C) for one 
minute. Drying was completed at 60 C in a vacuum oven 
Previously reported showed that 
blanching of altalta resulted in greater retention of 
carotene during drying, but prolonged heating gave compar 


stea 


ably greater losses during storage. test the both 
heating and crushing the rate loss green 
alfalfa the following studies were carried out. 
ples stems each mature alfalfa were selected. The 
samples were divided into three lots of six each and the lots 
were treated follows: (a) control, (b) heat blanched 
tween plates, and (c) rolled 
rolls to crack open the stems. Gross examination indicated 
about equal crushing both heat-blanched and rolled sam 
ples. All samples were then distributed randomly in a drying 
oven and were dried at room temperature in the dark by 
means the circulating fan. The samples were weighed after 
10, and drying. The results (Table showed 
that about per cent the fresh weight was 
evaporated in heat blanching. However, even when the initial 
loss of moisture was neglected, calculations showed that the 


sam 


heat-blanched samples more rapidly than the controls 
ind faster than the rolled samples, indicating that the 
heating, some gross cell alteration, caused increased rate 
water loss. Also, the heat-blanched samples retained about 
per cent more than the Cracking the 
stems rolling, while speeding drying, did not 
retention 


TABLI 
Drying time Control Heat Blanched Rolled 
hr orig. wt orig. wt blanched wt * orig wt 
2 615 
i 624 iS 4 61 
‘ ‘ iis 
26 23.1 21.5 60 21.4 
Carotene, ppm 245 = 19 466 > 20 217 = 
*82.7 per cent orginal wt Ave std dev of & z ) 


study further the effect heat blanching, especially 
the temperature the rolls during blanching 
carotene retention during drying and later storage, samples 
mature alfalfa stems, each, cut length, were 
divided into seven lots samples each. One lot was stem 
blanched and vacuum dried while second lot was sun dried 
The remaining five lots were heat blanched successive tem 
peratures 230, 240, 250, 260 and with the heated 
rolls. The heat-blanched samples required one day for drying 
the sun while the untreated samples required two days 

The results (Table 2) showed that heat blanching served 
preserve carotene and speed drying. Optimum temperature 
range seemed from 230 to 250 F under these conditions. The 
storage stability the samples was determined for 
days and the results calculated the basis the carotene 
present the dried These results showed that the 


TABLE 
Carotene Per cent of Storage stability 
retained original (per cent of carotene 


Nv Treatment ppm remaining in dried sample)* 
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Fig. 1 Experimental heat-blanching rolls "45 C tor 14 davs 
Sak 


! heat-blanched san was more 


pies 


furing storage, although 


altalfa 


prior to held dr ceeds loss and would serve 
materially to red drying time This would minimize 
the possible damage caused by rain and heavy dew which 
leach out soluble nutrients besides providing excess morsture 
which results in undesirable bacterial or mold growth. It also 


preserves carotene inactivating destructive en 


probably by 
reducing the time 
teld 
of outments which are ordinarily 
of the plant from the tir 


have been estimated to be trom 


of exposure to high light inten 
The heat blanching should also prevent losses 
consumed by the respiration 
e of Cutting until respiration ceases 
5 to 10 per cent of the 
It gives a dred prod act in which the caro 
than in ordinary sun-dried hay. This may 
be ca heat disrupting the organization or structure 
of the that 
tocopherols and other con 


I hese 
total dry weight 
tene 1s more stable 
sed by the 
intionidants such as 


are brought into mutual 


cell so naturally occurring 


pounds (2) 
with the carotenoids 

Because the water in the plants needs only to be brought 
and not evaporated, the calones of heat re 
quired tor blanching would be, theoretically, only 12 per cent 
of that In practice this would perhaps be 


about of some evaporation Caused by local 


to near buling 


used in dehydration 
per cent because 
overheating 

One 


bleaching of ster 


lisadvantage of heat blanching was the pronounced 
This gave 
and when ground a mottled-colored 


leat meal could prepared which would 


s exposed to light during drying 
a partially bleached hay 
meal However a 
have a good color 

At present no machine is available Commercially for per 


devised, sin esign to the John 


forming this operation in the 


ipparatus could be ilar in d 


Bean Haymaker, in which the rolls would be heated by gas 
or ol flames to give the desired heat blanching of the product 
It a teeld-operated machine such as this can be devised, it 
pr ses to produce a torage which 1s superior to presently 
produced sun-cured altalta and avoid the extended period of 
necessary with the incident uncertainties of bad 
ch now plague the producer 
St MMARY 
These studies have shown that heat blanching of green 
altalta speeds sun drying by increasing the rate of water loss, 
ind preserves carotene It also gives a product in which caro 
tene ts more stable than ordinanly dred material and 
probat preserves nutrients ordinarily lost by respiration 
atter cutting 


A design tor a ichine is proposed which will accomplish 


this operation 
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Brooding Poultry with Infrared Energy 


Continua from frag 


mometer, Chicks that were under an adequate amount of in 


trared were calm and spread out evenly 


weeks, all of the birds in the two colony 
ind teathered normally. Atter eight weeks, the 
cockerels which were the houses suttered 
severely trom an outbreak of coccidiosis (even though the 
were thoroughly dry-cleaned and fresh litter intro 
duced). hand, the pullets which were trans 
terred to other houses continued their excellent development 
The drier litter and decidedly lower incidence of coccidiosis in 
the quonset burl mount of 


4 Up to enmht 
t 


houses 


house s 
other 


were probably due higher 


and the greater volume air per chick 


ue to the high ceiling and possibly due to the small amount 


of supplemental Since the intrared lamps did not 


heat usec 
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jirectly, the accumulation of mois 


ture the litter was permitted 


heat the surrounding air 


brooding units were con 
structed and radiant heat patterns determined. These units will 
used for The three-lamp hover 
unit was designed tor from 200-250 chicks and 
the six-lamp unit have capacity about 400-450 chicks 


The two experimental 


iture brooding studies 


These results point out the need for reducing the cost 
of operation of infrared brooding. One of the greatest prob 
intrared brooding as any method of 
brooding 1s proper ventilation and litter management. Also, 
small houses, larger ratio chick 
floor space is needed, or perhaps, warm-air ventilation ts re 
quired. In either case, the cost would be increased. In addition, 
trom the results these tests the costs litter management 
the small houses with supplemental heat much higher 
than in similar houses using coal or wood burning brooders 


lems with with most 


especially in 


5 In larger houses with greater volumes of circulating air 


per chick, the dithculties with ventilation and damp litter are 
not great 


result power outages made night, the initial 
ettect, due to a loss ot light, was for the chicks to chirp loudly 
and wander blindly over the house. Then result loss 
in heat they would begin to pile up near feeding hoppers and 
corners together with bat- 
tery alarm, would good insurance case outage 


A stand-by lighting system, 


Based on the results of these tests, it 1s desirable to have 
the intrared lamps mounted under a hover or baffle to reduce 
convection currents around the heated area and protect the 
bulk trom mechanical breakage. When single lamp used 
with hover for small broods, the hard-glass bulb 
more When hover not used, generally about 
per cent chicks can brooded per lamp. The non- 
heat-resistant proved satistactory with hover 


vemence for controlling the lamps that will not 


be necessary to recalibrate the waters each time one is reset 


) There was no statistical ditterence between the rate of 
weight gained (for 1949-50-51), size of eggs, or number of 
laid (for 1949-50) tor the infrared brooded flock and 
those brooded with wood and coal brooders 


exes 


infrared brooded flocks 
gan lay weeks before their and 3-weeks older 
that were brooded with other systems. The chicks 
brooded with lamps had light each day for the 
tirst weeks, while their sisters brooded with other systems 
had light night. This may have caused the earlier 
turity the intrared flock. However, after the first 
weeks, neither group had light 

These studies will continued correlate 
the regulation energy output the infrared lamps with 
ventilation and litter management that operating costs may 
reduced. The optimum radiant-energy level for 
chicks will also further investigated 


10 Pullets trom the 


sisters 
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not to a marked extent 
These studies have shown that heat blanching 
4 
4 
; 
REPERENCES 
1 
4 


Arr AT 


T IS always interesting to know a little of the history 
ackground of any mechanical device, so I will open this 


{ universal joints 


paper on the design and application of 
with a brief history of the development of the Cardon univer 
sal joint as we now use it. In an architect's sketch book of the 
14th century there 1s a drawing of a two-axis joint and this 
description: “You construct a kind of apple ot brass in two 
halves which fit together like two circles which have twe 
pivots each and in the middle place a brazier with two pivots 


The pivots must be placed in contrary directions so that in al 


make two 


upright. If you 


escription and drawing shows it 


positions the brazier may ren 
contrivances exactly the 
you may turn it about in any way and the brazier will always 
be level and the cinders wall not fall out 

In other words, the first universal joints were apparently 
used to suspend a brazier full of rec hot coals so that, when 
was carried about suspended this universal joint, 
always stayed level and the did not fall Later 
these joints were termed old English gimmals from the 
French word for twins and literally means two hinges in one 
the 15th century these gimmals were used the construc 
tion of carriages so that the body of the carnage was sus 
pended from its framework gimmals. the carriage turned 
over, the body would stay upright. the first man 
to devote a great deal of study to universal joints was an 
Englishman, Mr. Hooke, who was curator the Royal 
Society London 1662. 1664 took out several patents 
covering applications of universal joints. The French attribute 
the universal joint to Mr. Cardon who lived in the 16th cen 


Tt paper was present meeting of the America 
Society of Agr ral Eng Ill, Dece Sl, asa 
n of the Power a 

The author Fre vice-president charee ot sales 
Me u if Divasior Bore Warner Corporation Rock 
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Fig. 2 Universal yornts are normally mounted in pairs with equal angle 
in the younts and with the yokes tn line, and the shafts all in one plane 


or parallel planes 


Application Universal Joints Farm Machinery 


Fred Potgieter 


ASAF 


tury. His technical papers illustrate the same universal joint 
for suspend a brazier or lamp. The work these two men 


did on unrversal joints leads to the joint being known as a 
Hooke or “Cardon 

The next universal joints can 
record of was tor driving the hands ot a clock from a remote 
clock works, In this connection Mr. Hooke pointed out that it 


Was necessary to use 4 paw o versal joints with equa 


angles in order to have uniform angular velocity of the clock 


hands. The first application of versal joints in pairs was 


apparently made in 10843 by Mr. Hooke, who, by the way, was 
quite a mathematician 
The earliest known application of universal joints in a 
farm machine was in a machine for sowing seed patented in 
Gray published Experienced Mill 
wright” which described universal joints and their application 
In 1870 Robert Willis of London published a book 
which devoted two chapters to universal joints 


of Mechanisn 
and their application and theornes. Mr. Willis covered the 


mathematics very caretully and developed formulas showing 


a book in England titled 


Principles 


the fluctuations angular velocity due angles the 
Mr. Willis book is recommended as very interesting reading 

The most common universal joint in use today in farm 
machines is the Cardon or Hooke joint as shown in Fig. | 
This joint consists of two yokes which attach to the shafts and 
each yoke 1s designed to take two bearings. Between these 
yokes and connecting them cross and four 
bearings in each yoke The total torque transmitted in the 
each bearing in a universal joint 1s the torque transmitted 
expressed in inch-pounds, divided by the distance expressed in 
inches between the two bearings one yoke. 
bearing universal joint this load may be many thousands 
pounds per square inch of projected area of the roller bearing 
This value depends on the speed and angularity of the partic 
ular application and the life expected. In a plain-bearing joint 
this unit load figure 1s much lower, and, theretore, plain 
bearing joints for the same capacity have much larger bear 


ings and trunmons, and the joint is much larger and heavier 

A universal joint usually has another function than trans 
mitting rotary motion; it must support the shaft that is at 
tached to one yoke member of the joint, or, in the case of a 
double-joint application, must support the shaft tube 
This necessitates thrust bearing 
each of the trunnions of the joint as well as a radial bearing 
This usually accomplished grinding the ends the 


tween the two jomts 


SHAFT 
ORIVEN SHAFT + 
} 
3 + 
z 
a 
ROTATION OF DRIVING SHAFT 
Fig. 4 The curves show the values of lead and lag of the driven shaft 
of a universal joint, ahead and behind the drive shatt 
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tsa ‘4 
t t the cent ss and the botte of the cups of 
the bear there plain thrust bearing (Fig. 
1} thrust bear is adequate as it ts well lubricated. The 
centritugal force of the rotation of the nt keeps these plain 
rtaces flaaded wath ricant 
In applying a Cardon universal joint to a drive it is im 
portant to 4 ide tor end vernent of the shafts to which 
he ot attached as the yornt in itself is rigid endways. Any 
end wement, even a small amount, caused by a detlection 
t the chine of temperature changes must be provided for 
hatts and tubes or splined connections. This sliding connec 
tron as mormally furnished with the joint and engineered by 
citron os between the two joints, it 1s advisable to so 
tes to that it cannot be assembled wrong, that is, with the 
t tot proper phase. This can be accomplished by using 
recta if es and shatts or by providing a groove in the 
yuare Shatt with an interterence pin in the square tube or in 
ed ectrons provedin i blind spline This con 
«t iS necessary t okes of the two jomts 
t thre i } i t 4 
PROBLEMS Of NIVERSAL-TOINT APPLICATION 
1} ithe ities ed » a Cardon universal joint 
e been known tor a ne time, but they are not generally 
lerst { The tirst proble s the use of a sinvle point in 
i i € application It can be assumed that the joint wall 
erated at some a ¢, or it wouldn't be used. A single 
Card rsal jomnt operatur it an angle will not deliver 
to in Velocit At low angles, say, less than 10 deg, 
th ' not ser s unless the rotating element ot the 
ine les flywheels or parts with a large WR that 
resist the ittons im an lar velocity The « ves in 
! how these values as lead and lag ot the driven shaft, 
hea are based 
the ¢ eq ils the ingu 
Pee s and 
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mws the steering ts of a tarm t R This show 


for misalignment to th tex t tk ipping 

lar displacement of the driving shatt, XN the angular displace 
ment of the ¢riven shaft, and A the angle between the two 
shafts. This curve shows what happens tor 
tion of the driving shaft, and the same thing 1s repeated in 
each half revolution. will noted that 40-deg angle 
between shatts the lead and lag become 8 deg each or a total 
fluctuation the drives the machine are 
such as gears and chains, these fluctuations are more serious 
than the drives are belts flat belts. Angular fluctua- 
tions can also absorbed using long slender shaft with 
torsional windup the drive 


Universal joints are normally 


mounted in pairs as shown 
in Fig. 2, with the yokes 
line and the shafts all one plane parallel planes. 
this type application the fluctuations angular velocity 
the second joint wipes out the fluctuations of the first joint 
ind the final shatt again has rotation, but the shaft 
between the will have a fluctuating angular velocity 
depending the angle the important keep 
the weight of this intermediate shaft t 
vibration. Therefore, the connecting shaft between the joints 
usually tubular member. pair shafts connected 
a pair of universal joints and intermediate shaft are not all in 
one plane parallel planes, then the yokes attached the 
intermediate shatt should not be in line; but should be turned 
out of phase with each other as much as the angle between 
the planes the two end shatts. This will cause the pair 


with equal angles the joints and 


uniform 


a minimum to avoid 


joints give uniform angular velocity the final 

«4 ++ 
= > 
Fig i rsal t apy 
puts a he x az Shafts and a at nal ad 
pper bea 
> a 50} 3 > 
3 30} Yo 
20° 30° 40° 50° 60° 80° 
Fig.8 Values ot at 
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TUBE SIZE OD INCHES 


6 76 90 

~ 60 75 80 85 90 
“60 70 
60 70 85 
62 76 He 
46 “87 6 
42 52 67 
40 64 


shafts 1s 
is intended as a 
appreciably 


tubular 


Fig. typical application showing the steering joints 
farm tractor. will noted that the plane through the two 
shafts the forward joint approximately right angles 
the plane through the two shafts the rear joint and that the 
yokes welded the intermediate shaft are approximately 
right angles each other. shows the corn 
picker where the joints compensate for misalignment the 
angle the snapping rolls with the horizontal and 
accommodate will noted that these joints 
are about deg out phase which the angle between the 
planes through the shafts each joint. When three more 
universal are train, the problem studied 
with device (Fig.6) which duplicates the tinal setup 
joint angles and plane angles. Then experiment the 
timum the joints obtained 


«< deg 


also 


joints used 


setting 
oints the case one application 
extreme angle of 67 deg, at 500 rpm power take-off speed, 1s 
used momentarily, but that unusual condition and not 
recommended. Ordinarily the angles never exceed 
per joint when the joints are used pairs, and 
deg for single This angle depends the type 
drive, the the rotating parts, the flexibility the 
rotating parts, and the speed and life expected. 


to drives 


should 


joints 


One the problems universal joint application that 
little understood that the secondary loads due angu- 
larity of the joint and how they are transmitted to, or resisted 


by, the shafts to which the joint ts attached. If one will 
ANGLE OPTIONAL 
SHAPES OPTIONAL 
4 
RAD 
4 | 4 if ‘ 


Details of the 


Fig. 11 ASAI 


standard tractor satety shield 


Fig Deta power take-off frawt 


angle 
that 1s, 


imagine 
torgu 


that a joint, operating at an 


e, will tend to elin 


and transmitting 
angle it moves the 
angles in the joint wall tend to 


inate its 
connecting that the 
become 0 deg he will have an understanding of the 
dary This load puts 
moment on the connecting shafts and an 


secon 


secondary bending 
additional one on 
In this drawing 


the dotted lines show the bending cttect on the shafts and the 


the supporting bearings as shown in Fig 


arrows show the direction the load the bearings 
These loads fluctuate twice every revolution the shaft and 
reverse direction the same the fluctuation angular 


velocity. The maxin 
various angles are 
are based on 
trom 3 to 


les for 
These curves 


m value of these 
shown in the c 
100 in-Ib of torque at various angles in the joint 
1 deg. They the value of the secondary i 
couple for one-fourth revolution of the joint during which the ! 
value of the secondary couple goes trom 0 deg to a 
The peak of each curve 
will reached tor that torque 
will exert moment attached shafts 
Assuming the pporting the attaching shafts 
spread 21n, the added besein g load would be 85 divided by 
siderable. These secondary couples ake it 
attach universal joints to their shafts with long h 
fits that they are sec 
joint attached its 


secondary coup 
irves Fig. 


show 


maximum 
load that 
For 


100 in-Ib 


secondary 
and in the 
10-dey angle transmitting 
of 85 in-Ib in the 


is the maximun 


angle yornt 


bearings si 
noted this 
also n advisable to 
ibs and tight 
irely clamped. A 
shatt as 


and to see universal 


should be crank 


firmly as a 


a 4 © 


Shatt and Hub Spline Dimensions 
SPLINE ON SHAFT SPLINE IN HUB 
D da w DI di wi 


Large Smal! Spline Large Small Spline 
Diam Diam Width Diam Diam Width 


Maz Min Maz Min Max Min Maz Min Mas Min Mas Min 
1.373 1 371 1 1081 0960 3400 3381 3751 3741 1701 1680 3440 342 
1 7471 7451 4271 4170 4330 431 1 7901 7491 4891 4870 4380 436 


Nominal 
Diam 


1-3/8 
1-3/4 


General Shaft and Hub Dimensions 


Pin 


Diam 


Hub Pin Hole 


Diem 


G 


Hole 
Diam 


Groove B 
Bottom Diam 


Mas Min 
1.160 1158 
1 470 1 46s 


Chamfer 


Radius Length 


17/64 
21/64 


21/64 
28/64 


9/32 
11/32 


3/6 


21/64 
28/64 0 390 


Fig. 12 


The line-shaft 


power take-off shaft 


limensions of the ASAE standard tractor 


RPM 
500 70 
900 
1800 
2200 
2800 
3400 
3800 
4000 
aie, Fig 9 This table of maximum speeds and lengths ot . 
Hae based on the experience of the authors company. It 
site | guide only, and not as the final maximum, which car 
} = t 
i 
\ By 


wear the shatt where it was most nvenent, and he turnished 
kind of spline, thread or taper that susted his tan { 

ts are result was t the « nte was fle d with tractors with i 


The critical speed engineer s b a ost imps 


D omt tor his PTO-driven in 


er cent fa ‘ furnish adequate shields tor the power take-ott shaft, which 
resulted in iny serious accidents, the farmers getting their 


tractor power take-off shatt and drawhbar attaching location 
i i I 
; and a master satety shield. This standard has been published 
the American Agricultural Engineers, and copies 
iv he tained tt ts headquarters office at St. Joseph, 
nnts a 1 t 
er per cent Michigar It as recor ended that every in ent engineer 
hye 
opy ott tand 1 te notebe Import { 
with the prease copy this standard tor his note importan 
acte sonortior part of this standard is the safety shreld which ts now a part j 
| 
yt t to nopler nt ' 
iy have etficien every farm tractor The 1 pleme anutacturer 1s su} 
If a er is posed to furnish a satety shield with the implement that ex 
nd with a mit tends trom the implement up to and attaches to the standard 
} } ey er shield on the tractor, completely covering the power take-off 
choose 1 


1 
shatt. The standard tractor power take-ott and drawbar hitct 


location 1s Shown in Fig. 10. The tractor safety shield to which 


\ the implement shield must attach ts shown in Fig. It, and the 


tine-shatt dimensions of the tractor power take-otf shaft ts 


14 shows tf ‘ 1EK ‘ th th 
ater than 45 cde Safety shields in place, an forage har 
vester attached to a tractor removed 
ATIONS In the deve pment of ichines 
to an implement lesigned to ¢ torm to the above standard, the problem arose 
tom osm tar i of attaching plements ide in accord with the new stand 
tt shaft of each ard to the ! tractors then in use To solve this problem each 
ner 1 t tractor ¢ ed 1 we ay ible to its d 
package of parts which, if attached to the old model 
ow 
= 
‘| 
- F 
20° ESE ANGLES ARE BETWEEN 
asat 
asoae 
AMES 
TeactoR 
POWER TAKE-OFF SHAFT 
OF 
t tra are P ew of the PTO drive witt R x 
ter line of the tractor 


17 KA N NEE N 
ea Kn ! al speeds of power take-otf shafts, all ditteren This made the implement | eee 
at t if ooo iplement he would have to turnish 
25 where | cngt! hes, 1) itside diameter of tube r make avatlable to the dealers and users almost 100 ditterent A 
fey cli inl a inside diameter of tube in inches. For sate ittaching bundles, consisting of special universal joints and es 
per cent less th thre ritical speed For wir is ow 
tet i ca For higher speeds of 
treater factor t ifet si { sed These figures © clothing caught in the power take-otf shatts About 10 of 12 
ae P ths 1 speeds should not be exceeded vears avo this Society, with the Society of Automotive Engi é ge 
oe These critical speeds with proper tactors of satet ire neers and the tarm machinery and tractor industry, brought ee 
aa expressed in the table shown as Fis It wall be noted that in end to this chaos. They adopted a standard agncultural a 
(Md wl » itely the wer 
— 
ersa ts har in hand Ry I 
They run cool and need very little attentior 
Phat caring nts nless the ire ! 
ite irger are hept well ricated, 1 
cue i OO per cent tor a single nt 
eat tS make tt possible te untain a munimu 
st 1 the ver thre ife of the tractor and alse iKES t 
poss to operate at iver angles with t makine the shown in Fig. | 
tractor difficult steel Some steenmy a 
beat ts operatin it angles yre 
SPECIE SIVERSAL TOINT APPLIC 
power take rive tro tractor 
thre | t t 
‘ iniversal-yoin ipplica 
r Was i litferent The tractor des 
ay 
‘ 
Ay tek 


ANGLES SHOWN 
~ 
2 FOR ENO MOVEMENT ar 
i PLEMENT TO TRACTOR 
> 
Fis PTO ‘ 


nversion Dun 
tractors are al 


the American 


Engineers 


every engi one of these bulle 


¢ obtained tron 


For the average trailing implement such as a combine of 
corn picker, the universal-joint hookup may consist of a triple 
assembly as shown in Fig. 15 dimension trom the 
end of the power take-otf shaft to the hitch point wall be 
noted. It will also be noted that the height of the front bear 
ing on the A trame ot the implement 1s adjustable vertically 
from & to 1Sin. This is set by the farmer to fit his tractor as 
the tractor PTO shatt may be trom 6 to 151n above the trac 
tor drawbar. Our experience has convinced us that 14 1n 
the hitch point to the pivot on the A frame for the bearing 1s 

bout right, and that a provision tor 81in slip at the rear joint 


is Suthcrent to take care of the variations in length from the 
{ to its making a 


Also, 100 1n 1s just 


tractor bemyg straight ahead on level grou 


right-angle turn and going over a terrace 
about the length of tubular shaft that will operate 


satistactors 


ower take-otf speed. In this type of applica 


tion the front pair of universal joints are permanently fastened 


together with length All end movement 
taken at the rear joint by the telescoping action between the 
solid shaft the rear joint and the tubular shaft. The bear 


on the tront end ot the A frame ts mounted on a tipping 


pedestal to accommodate this end movement. In this case the 
front safety shield from the implement to the tractor may be 
tixed length 

The table below the drawing in Fig. 15 shows the approx 
nplements. These 
figures are intended only as a rough guide. The engineers at 
the John Deere Waterloo Tractor Works Deere 
Waterloo, Iowa, have made some exhaustive studies of these 


loads, by means of strain gages applied to the PTO shatt 


imate horsepower required to drive various 


These studies have resulted in some new, accurate data 


ven! 
. 
MT ANGLE . =" 
a 
=" 
- 4 INCHES 16 INCHES 
POWER TAKE OFF SHAFT TCH POINT 
TRACTOR MPLEMENT TO TRACTOR 


Fig. 16 shows the typical PTO drive in plan view with the 


gearbox on the implement in line with the center line of the 


tractor It will be noted that, when the u plement is turning 


90 deg to the tractor, the angl the tront pair omnts 
which will cause the drive to be quite 

in the two front joints are not equal and 

luctuati angular velocity As the 


angle will for only very 


ive has proven guite satistactory 


Fig. 17 shows the PTO drive in plan view with the gear 
box plement from the center line the 
If the between the drive li ind the center line of the 
tractor is not more tl may be satisfactory 
but it wall be much corners in the field 
as the angles in the nts become SO and 25 de 
when the implement ts turned at a 90-deg angle, and there 
will be serious fluctuations in angular velocity of the drive shatt 

On some trailing implements there is not ro for the 
usual try le assembly between the tractor and the implement 


This makes it necessary to provide a slip motion 
front pair of universal joints. The ASAE standard dimensions 


of 14in trom the end of the PTO shatt to the hitch point does 
not allow sufficient room to take care of this slip between the 
front pair of joints, and keep the hitch point midway between 


universal joints which would give equal angles at the jounts at 
all times. But if the dimension from the hitch point to the 
ent is extended about 2 1n more 


than the distance from the hitch point to the joint on the 


universal joint to the imy 


tractor, a fairly satisfactory drive can be worked out. This 


geometry would be perfect only if the hitch point was halt 


way between the two joints, but the 14in dimension wall not 
allow that and provide the necessary slip motion between the 


joints. Fig. 18°shows the plan view of this drive. It wall be 


noted that the angles in the joints become 63 ind 261 dex 
e some device in the drive to absorb the fluctua 


velocity th occur when turning corners. In 


ver nt e@ Fu R i 


8 Pike would convert the PTO shatt and drawbar to the new stand 
feta ird dimensions and also provide the shield on the tractor to . 
which the implement shield attached 
om lles for a large number of the older models ot | 
listed in ASAE Bulletin No. 44, published by t t t 
Socety of Agricultural It is recommended that 
i 
riods, af at all, the 
: 
£ 
| 
Paper. entit I s Imposed on Power Take-off Shaft Facm 
set Water Tractor Works, present t the winter meeting ot 4 r this type of drive it 1s necessary to provide a telescoping satet ¥ 
Society of A tural rs at ( go, I D Shield over the joints tr the implement to the tractor, 
4 
7.0.) 


Irive and the telescoping shield 
lements the 


safety 


aint hookup is usually 
ounted corn-picker 

removed. Note the rectangular 
etween the universal joints. As already stated, 
le to provide some means to keep the user 
ling the joint out of phase either by 


shows a typical n 


shield 


rectangular 
with groove the male shaft and inter 
temale tube Fig 


ot in orm picker 


20 shows the drive on 


which includes a slip 


im connection with unm 


not consider this construction as de 


it the slip some place else on the machine 
wemht 


hang so much heavy hetween a 


not application that is becoming popu 
drive teed grin and corn shellers 
the 


These 


tractor d by means of 
langerous as 
the joints 


operators usu 
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have occasion to work near the moving shaft. Fig. 21 1s a 


typical example 


This drive includes a slip clutch, and appar 


ently provision was made for keeping the joints phase 
sleeve the end the tube very dangerous 

the PTO shaft tractor, 
there are many applications universal joints the 
implements. Fig. shows the drive for the screw blower 
this drive long slip was provided accommodate the 
length the universal-joint assembly when the 
blower hopper is raised. The long slip is made with a tele 
scoping rectangular shaft and tube 


In addition to the drives from 


a well-engineered drive. This drive has two 
lower one is covered by the satety shield. The 
angles in the two joints are equal and all shafts are in the 
same plane 


Fig. 23 shows 


pomnts, the 


Fig. shows pair universal joints operating deg 
The large tube the satety which was loosened 
and telescoped to show the joints. A 

to drive a crank directly 


jornt is well made 


joint can be 
as shown in this figure, if the 
and has tight bearings. A small universal 


universal 


in the same plane 


torawe harvester 


aot bis ty} tor teed xe rs and corn shellers trom the PTO of the tractor @ Fig 2 Ries This shows the drive apes 
great 
tube and sha 
fro ASSE 
ference Pp! 
clutch between the ints 
ts ul ints, but we 
iS it mot pood 
prair f younts 
| Another universal y 
lar is one that is used t 
belts tre the belt pulley 
ers. seldor place the satet 
Bis A well engineered drive, in which the angles in the two universal soints are equal and all shatts arc Fic. 24 
R A pair of universal ts operating at 1S dee in each joint at rpm driving the sickle on 
Fig. 2 let A sing! ef ta shpclutch drive between the gearbox and pickup ot a torage harvester Fig. 26 (Right) The 
mmonly known T of ring-type universal joint 
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joint wall be noted at the extreme left of this gure. This yjornt 
consists of two malleable castings, a steel block, and two steel 
pins. It has no provision tor lubrication, This joint is only 
for very light loads and small angles 

Fig. shows single joint and slip-clutch drive 
between the gearbox and pickup of a forage harvester, also 
the rear joint of the pair of joints shown in Fig. 24 


There are other types universal than the Cardon 
type, and discuss these briefly. shows what 
commonly known as the T or ring-type joint. In it the trun 
nions form the ends the driving and driven shafts 
and are connected ring. This type was formerly used 
Ford and Chevrolet cars and available service parts for 
those old cars. This automotive type, made automotive 
service parts, used some machinery applications 
where the angle small 
Fig. shows very crude joint application. This type 
satisfactory only made very large for its application and 
kept well greased 


Fig. 28 shows a common type of joint for small angle 


drives. It is very cheap to build and if installed on the ma 
chine with the open end of the cup down, to keep out rain 
water and ice, it will give satistactory pertormance The 
center or male member is usually made of a steel casting in 
the form 
the hole in the center of the cross for attaching to the shatt 


The cup or female member ts usually made of a malleable or 
iron casting with the interior shaped the cross 
loosely. The only machine work necessary drilling the hole 
for attaching to the shatt 

There are other types of universal joints, such as constant 
velocity joints and Detroit ball-type joints, but discussion of 
these has been omitted as there is not now any application of 
these types to farm machinery 

This paper has touched only lightly on the many problems 
that arise in connection with the application of untversal joints 
to farm machinery. The speed and power applied to farm 
nachines increasing and the problems all 
becoming greater; therefore, more attention must be given to 
proper envinecring application 


Mathematical Analysis the Oftset Slider-Crank Mechanism 
Andrew Asher 


ASSOCIATE MEMBER ASAE 


of examples of the slider-crank mechanism as it 1s used for 
the transformation of rotary motion to reciprocating motion 
The mowing machine classic illustration this concept 
The use of this type of mechanism may be found in some 


types of comt 


ines 
the design machinery well have idea the 
velocity and acceleration the ditferent positions the 
crankpin that the calculations the forces and the inherent 
stresses may be made. By using the Pythagorean theorem an 
expression may obtained involving the displacement the 
slider, the constants of the machine, and the angle of dis 
placement the crankpin with respect the 
taking the and second time derivatives the displace 
ment the slider, one can obtain expressions for the velocity 
and the acceleration, respectively 
The symbols used the accompanying sketch and mathe 
matical analysis are as follows 
crankpin radius 
L onnecting-rod length 


ingle displacement with respect the horizontal 


Was prepared expressly tor AGRIC TURAL ENGINEERING 
trom the author's graduate thesis, entitled 
for the Direct Harvesting of Navy Beans 


or ANDREW J. ASHER, graduate student in agricultural 


engineering, Michigan State College, East Lansing 


AvuTHor’s Note: In following through the mechanics of solutior 
according to the accompanying mathematical analysis, a consistent sys 


tem of units should be used to get answers in the same units as desired 


j ittset distance of the slider with respect to the crank 
/ Minimum distance of the slider with respect to 


the crank measured along the horizontal 


— — = — 
x mox 


sine —hR sine 


= 


nalysis ot the offset 


Gat Fig 27 (Left) A crude type of universal-joint application e@ Fig 28 (RreAt) A comn type of versal yount tor small ar rives ‘ 
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Evaluation Air Resistance 
Robert 


Mr MBER 


. i} Law ita the ter il veleoat 
ties of iter drops tr t i i cia ter after 
they had ftalle t es tr ( t meters 
I he roy vere deter ne the is of the 
lent ef trad AT isses Of Water, even 
! h Laws re ed tl t ea Ipproximation since he 
{a drop photograph t Edyertor the report The 
bret raph st sec the ctual shape fad to be that of 
the nce oft ‘ More recent work by Blat Wal 
tiate tl further that a roy 
tr hit ithom as it falls This 
thhat », Caused the external torce f air resistance and 
the internal torce surface tensior a} drops larger than 
i eq ‘lent n inte two or ore 
part he resista while the surface ten 
ion oof eter and smaller 1s 
effective in pl wit range between these 
lameters the drops irate 
S e the drop st onal area perpend 
in to ats patl n which the air resistance has its principal 
thect, a varies. It ft ws then that for drops larger than 
there is mo ters il velocity because if the distance of 
t suthcrent the drops will break into smaller drops. It 1s 
o that the effect of aur resistance on a falling drog 
varies, reaching a ix! with extreme oblation and a 
when the honzontal drop axis is a minimum, From 
| inalysis it bed es apparent that for stable drops there 1s 
true ter il velocity but a mean terminal velocity that ts 
u iched only as the hortzontal drop axis approaches a 
is exceeded when the oblation ts a inimum 
Mathematn inalysis of the data presented by Laws, how 
ever hive teld values tor the resistance of air to the talling 
re terminal v ' ot 
fered as the termue velocit he elocities measured 
Law tr thre plry sn sts view 
nt, relatively istifver the as 
n that the reststance vanes with 
tl first power of the velocity. Since the 
t t ved are pravit inal air resist 
ince, the total force, when 
i incl t the tal 
Newton s second woot € 
| 
| tol 
i be writter i 1 A eva ite is fol o 
c 
, / ” Al x 
Al ° 
= 
A < 
‘ ( 
° 
pay prepa x} 4 
| ! { Pay t the M 
Aur Sta bast La 
| It rey i 
‘ t 
at t eft ale aA 
t R t 
a Sta ve tv OB ue 
ctere Fig 


Drop Diameter in MM 


Freely Falling Drops Water 


Green 
ASSAF 


Ce 
At time f. terminal velocity, and Ce 0 
K mi 
then i and K 
mi 
Fr Laws data for a 1.171 drop | 160 cm per sec 
and the iss of a lil drop is 0.00084 SINE specific 
gray is 1.0, then 
160 
K 0.000394 
80 
Similar calculations tor other values of m and I’, from 
columns 1 to 4 of Table 1 yield the results shown in column 


SINCE and 


function of n 


From equation 
is Shown to be 


are both constants, K 


a ass and theretore function of 


a 


drop diameter. plotting values for versus diameter 
logarithmic scales, the relationship is determined to be K 
when the equivalent spherical diameter 
TABLI 
Drop Minimum fall distance 
diameter to attain ¥ 
in mm n meters \ m sec M.¢« K.« 
No The first t ible e based 
Laws ata 


As shown in Fig. 1 the points very closely approach the 
The variation that is 
be due to experimental error 
nore likely the result of velocity 
nents when the oscillation caused 
to vary trom the mean ter 
munal velocity of the drops measured 
K has been n 
in the theoretical analysis of the dynamics 
irrigation sprinklers presented 
here for the information and criticism of 
those concerned with the etfects of water 
gation sprinklers the 


desired straight line 
present may 
1s 
measuret 
the velocity 


This evaluation of ade 
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1951 Kansas Flood Area 


OSSES caused the disastrous flood 
ing Kansas during July, 1951, are 
more than billion dollars 
Fully per cent these losses occurred 
on the upland along the flood plains of 
the tributary streams where presently au- 
thorized flood control programs would af- 
tord no protection. These statements are 
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Basic Concept Equilibrium Moisture 
Henderson 


Member ASAE 


QUILIBRIUM morsture content of hygroscopic materials, 


which include all tarm products, 1s important to agr 

cultural engineers because its direct relationship 
storage and drying problems. The moisture content stored 
farm product approaches value controlled the 


relative humidity and temperature 


ibient 


The value approached 
drying product determined the relative humidity and 
temperature of the drying air 
approach, which are known 
tents, are the subject this paper 


These contents 
The water hygroscopic material certain moisture 
content produces water vapor pressure, which less than 
the saturated water vapor pressure of pure water, p,. at the 
same temperature the material. The ratio these pres 
sures, the equilibrium relative for that par 
ticular moisture content and the temperature the material 
The equilibrium moisture graphic expression the 
relationship between the moisture content material and its 
equilibrium humidity. Temperature the curve 
somewhat, increase temperature causing slight 


reduc 


This study was made to determine the mathematical char 
acteristics of equilibrrum motsture Curves, special consideration 
being given the relationship temperature the position 
the curves. was prompted the need for method 
for extrapolating limited data other relative and 
contents, (4) process for evaluating the shift the 
curve due to temperature changes, (c¢) simplified techniques 
for observing the curve, (d) a reliable procedure tor estimat 
ing heats of wetting or latent heats, and (e) refinement of the 
drying process calculations. 


Methods Most equilibrium moisture data 
have been secured by placing a small sample of the material 
in a sealed container with a sulfuric acid solution of a specitic 
pressure or relative humidity. A change of moisture content 
causes the sample to adjust its equilibrium relative humidity 
to the relative humidity produced by the solution. The mors 
ture content the material then determined accepted 
method and a point on the curve established. A series of 
observations at ditterent acid concentrations provides a com 
plete equilibrium moisture curve 


Water 


Three experienced with this procedure 
recognized: (a) If the air in the container ts not stirred, long 
may required reach equilibrium. Consequently, 
samples may removed from test before reaching equilib 
rium (4) Because the long test period some 
times required, samples exposed approximately per cent 
relative humidity higher may mold before the endpoint 
reached. The moisture respiration the mold will give 
false high equilibrium content. Most the data 
observed this method are based sulfuric acid vapor 
pressures published Wilson Later com- 
parable data Greenewalt(11) show less temperature effect 
the vapor pressure specific acid concentration than 
those Any temperature curves based upon Wil- 
data would consequently questionable. 


Wilson and Fuwa (26) observed equilibrium moisture re- 
lationships bubbling air through absorption towers con- 


This paper was presented at the annual meeting of th 
Society of Agricultural Engineers at Houston, Tex., June, 
contribution of Farm Structures Division 

The author; S M. HENDERSON, agri 
University of California, Davis 


American 
1951, as a 


ultural engineering division, 


*Numbers in parentheses reter to the appended reterences 


fata are International Critical 


Perry) 3rd edition, 1950 


Other sources tor these 


al Engineer's Handbow 


saturated salt solutions 


The exhaust air from the 
towers, whose relative humidity depended upon the salt used, 
was passed through a small sample of the material under 

Its moisture content changed so that its vapor pressure 
ne the same as that of the air 

This method is much faster than the procedure discussed 
earlier and eliminates objections (a) and (+) previously noted 
However, does not permit observation the temperature 
effect since temperature data for many of the salts used are 
meager 


taining 


beca 


Although direct measurement vapor pressures 
method described by Legault, Makower, and Talburt (14) ts 
scientifically exact and readings can made hour 
less, special equipment and exceptional skill are required if 
unquestionable results are expected 

Brockington, Dorin, and Howerton (5) used 
hygrometer measure ambient relative humidity the air 
a sealed container 
tions to the other systems, such as skill required, cost of equip 
ment, and time required (approximately 2hr). However, 
studies with a comparable piece of equipment did not yield 
satisfactory curves temperatures below apparently 
because of inadequate temperature correction data 

and dry-bulb readings the air surrounding con 
tined sample, as described by Hukill (12), is a fast and 
scientifically correct procedure, but ambient conditions must 
maintained within very small tolerances and the readings 
must be made with greater than conventional accuracy 


This device eliminates some of the objec 


Each of these procedures has certain advantages, but none 
has proved satistactory in every respect 


The The water contained hygroscopic 
bound within the material some chemical phys 
ical manner or in ation of these. It is an intimate 
part of the material but does not materially change the phys 
ical or chemical properties. Evidence indicates that the pre 
dominant fixing mechanism is adsorption. The molecules ot 
the material attract and physically hold the water molecules 
Thus the binding 1s assumed to be 


a combur 


phenomenon 
although moisture solution, hydration, and chemical com 
bination 


also be present in limited amounts 

The equilibrium moisture content curves for a number of 
materials were found to have the mathematical 
characteristic 


rh € {1} 


following 


which equilibrium relative hun 


decimal for convenience 


idity, expressed 


M equilibrium moisture content, dry basis, per cent 
a factor, varying with material 
exponent, varying with material 


The moisture curves for sets data are 
shown Figs. The published data, shown the open 
points, were plotted the conventional manner and curves 
smoothed through them. Two apparently reliable points 
the curve, usually approximately and per cent equil- 
tbrium relative humidity, were selected for computing values 
and These values were then used for calculating 
points (shown which were added the curves 
The remarkable coincidence the observed and calculated 
points indication the appliability equation The 
deviations of the plotted curves for shelled corn, flaxseed ( Fig 
and dried prunes (Fig.6) may due errors observ 
ing the original data, such those discussed previously. 
better fit may have been possible with flaxseed and soybeans 
(Fig. 2) for values calculated on the basis of the oil-free dry 
matter. The results were not explicit enough, however, to re 
port graphically 


The Temperature Effect. In 1906, Gibbs (20) proposed 
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dynamic relationship as a basis tor The osmotic pressure, P, can be detined thus (17) 


content and absolute temperature, degree 
tension the adsorbed solid mole liquid volume, cubic foot per mole weight 
vapor pressure adsorbed liquid 
ind Ve ime, Cubic foot 

solid surtace, square feet Partial ditferentiation equation relative gives 
pressure, adsorbed liquid vapor intertace, 
kl per square frnot Int 


il presumes that the quantity of water, ¢, is a 
the surface ipon which it as adsorbed. Thus Let C be the concentration of adsorbed liquid in moles per 
night be arranged in a pattern such as shown in square toot of wetted surface so that 

sketch of microvoid space, an arrangement 


t 


lecular adsorption} 


Formulas {2}, {4}, and combined then yield 


CRT 


f 


expression was originally derived Bangham 

his discussion the adsorption vapor charcoal. 
lates the concentration adsorbed vapor, the tempera 
the equilibrium relative humidity, and the energy 
required per square foot where surface 1s exposed by removal 
prs ot adsorbed mate ar arrangement have been ad of morsture. The pressure, p.. 1s the saturated pressure of wa 


Equation {7} detines conditions for unwetted areas such as 
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shown by in the accompanying micro sketch. It detines the 
factor relationship when the exposed surface for 
Various extents exposed surface. Since our interest with 
the moisture which present and the accompanying pressures 
and energies, integration of equation [6] between @ and g,, 1s 
advisable. This can be done by substituting p p, for p in 


equation 


{6} and integrating between limits g and g,. This 
substitution recognizes the presence of water rather than its 
absence as a reference and shifts the operating curve — p, on 
the abscissa without changing the ordinate values. Integration 
vields the energy required tor change the covered 

CRI 


This can written 


| 


+ tt 


40} 


soe 
> 


MOISTURE CONTENT 
9 


0 20 30 80 eo 90 00 
RELATIVE HUMIDITY. 


Since ¢ 


1s the 


quantity of adsorbed moisture per unit of wetted 
area and .M the quantity per total wetted area, the tollowing 
relationship may be assumed 


Furthermore, since the change in surface energy, cg, is directly 
related to the change in quantity of adsorbed moisture, (1 
equation these factors are assumed to be related thus 

K 


Theretore, by substituting equations [9 


R. &,. and &, being combined in é 


and [10} 
equation {11} 


in {8}, and 
results in 


This expression ts identical .to the observed relationship, equa 
tion {1}, since p/p, rh, except that a temperature factor 
has been added thermodynamic process. The value 
is the saturated pressure of water vapor at temperature 7 


Values of the constants # and » for the 17 curves shown in 


Figs. were calculated and are reported Table 
TABLE 1 VALUES OF CONSTANTS, @ AND «#, FOR i 
VARIOUS MATERIALS 
Temperature 
Constants of observation 
Material k Reference 
Shelled corn 10 1 
Shelled corn 159x108 > OR 
Wheat 
Sorghun 4,40x10° 241 ) 
Sovbeans 4 20x 10 1.52 1* | 
Flaxseed lo? 281 22 
Raisins "14x 10 1.02 | 
Dried prunes 125x104 ROS 7 
Cotton 10 170 13 
Sole leather 670x108 1.92 "7 13 
Spray dried exes 295x 10 > 00 1¢ 
Colloidal soul 2.28 x 10 240 l 
Natural clay 10 1.72 
Oven dried clay 2.52 x 10-4 24 
* Assumed 
SNote that there 1s no indicats the mag or sign of the 
exponents 4 and 4 or the constants & They could be equal, negative, or 
positive, equal to, greater or less than one 
| 
‘ 
‘ 
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i The formula satishes the followir 


teristics Of equilibrium motsture curves 


(a) The equilibrium relative humidity is zero at zero 


it The equilibrium relative humidity a 


is the monsture content becomes infinite 


(« The curve slope approaches infinity as the moisture 


proaches zero or intinity 


+ Bangham, D H {RoE Razonk The Wetting of Charcoal a 


relative } 
converting 


Colema D A. and H Fellows Hygroscopic Moisture of 
mi es ot Different Rela 


Vl 12) Cereal Grains and Flaxseed Expose 
tive Humidities, Cereal Chem. 2275-287 (1 


& Fenton, F. ¢ Storage of Grain Sorghums AGRict TURAL EN 
holding bunnudity constant and detern the rela GINEPRING 185-188 1941 
tionship between temperature and moisture content. Results © Gallaher, G A’ A Method of Determining Latent Heat of Agri 
of such a procedure tor a number of relative humidities are cultural Crops. AGRICULTURAL ENGINEERING. 32534,38 (1951) 
shown in Piz. & for shelled corn. The zero and 160-deg curves 10 Gay, Fo J Effect of Temperature on Moisture Content — 
of were plotted tror points taken from Fig. 8 of Wheat. Coane: for Sez. and Ind. Re 19°187-189 


SION 
DISCUSSION Greenewalt, Partial Pressure Water Out Aqueous 


ns of Sulfuric Acid. J. of Ind. and Enger. Chem. 17°522-524 


An empirical equation, {1}, fe to represent conven- 


im muasture data was established rigorously by 


12 Hukill, WL V Apparatus and Technique for Determining 
Moisture Relations Unpublished paper presented at the annual meet 
ing of the Amer. Soc. of Agric 


« procedure the derived equation, {11}, in 
cluding the effect of temperature upon the equilibrium rela 


(195 
tive h rity content relationship 
14) Internati Crit Tables, vol. Hl, pp 21-325, Ist ed 
The equation will make possible (a) extrapolate lim Co. 
ited data to other relative humidities and moisture content, 


14 Legault, RoR, Bo Makower, and F. Talburt) Apparatus tor 


| trons, two being the minimum, and (fd) to report or record Faquilbrium of Sunflower Seed. Flaxseed and Sovbeans. Canadran J. of 
equilthooum mormsture data by values of & and », such as in R 2: Sec. F. 1-8 (1944 
Table 1. Calculation of latent heats of adsorption by a pro 16 Makower, Bo Vapor Pressure of Water Adsorbed on Dehydrated 
cedure established by Othmer and Sawyer (18, 19), discussed Fees Ind. and Ener, Chem. 47°-1018-1022 (1945) 
Crallaher (9), was investigated. Although explicit numer 17 Millard, Physical Chemistry tor Colleges cpp. 161-162 
are possible further study pears advisable be McGraw-Hill Book 192¢ 
cause of some mconsistencies between calculated and observed 1S Ort r, Dt Correlating Vapor Pressure and Latent Heat 
values Data. ] nd. and Engr. Chem. 42 841-856 (1940) 


The equiltbrium moisture content of a material changes as 19 Othmer, D. F. and F. G. Sawver: Corre 


used the calculation Temperature, Pressure, Heat 


fal study of these applications ts 


Mit equations {9} and {10}, which 
are used in the derivation are assumed and that Guibb’s ad >) Schwarz, T A. Improvement Needed in Technic tor Testing 


sorption theory has never been completely substantiated Food Packages. Food Ind. 18°68 124-12 eptember, 194 


perature teature of the tormula is 22 Engineering Data 
ire relationships noted above, Ral ENGINEERING. Data 1. Amer. Soc. ot Agr Eng. (1948) 


Ivisable before Thomas, M D Aqueous Vaper Pr 
Soils. § Sci. 17°1-18 (1 i 


of its validt 


1 appears gen in Dry 2 
Mechanical Treatments and Seluble Salts 


odynamical 


The observed and calculated points are remarkably « 


4 The calculated curve shitt due to temperature is in the nd Ener. Chem. 14-326 
same direction and general magnitude as the available limited Wilsc R and Tyler Fuwa) Humidity Equilibria of Various 


observations 
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NEWS SECTION 


Nominations for 1952-53 ASAE Officers 
Fee Nominating Committee of the American Society of Agricultural 
Engineers—A. W. Farrall (chairman), T. E. Hienton, and W. W 


Weir—has placed in nomination the following members of the Society 
j 


for the various elective ofhces to be fi 


at the next annual election 
letter ballot in February 


of officers which will be conducted by 


NOMINEE FOR PRESIDENT 
Ivan D. Woop is a native of Nebraska, a 
ates of the pioneer professional agri 


the University of Nebraska 


{ one of the early gradu 


ltural engineering curriculum at 


He received his bachelor's degree there in 
From 1910 


jepartment. On receiv 


1912, and his master's degree in 1913 1913 he was 4 


Student assistant in the agricultural engineering 


ing his master’s degree he took a summer surveying job as instrument 


Ivan D. Woop 


man and chief of with the John I mber Co. ot Nor 
folk, Va 

In September he 
reclan n. With 
he was transferred to extension work in July, 1914, as extension engi 
This 


heal title ot dean of 


Roper I 


returned to his alma mater as instructor in land 


a school year of teaching experience as a background, 


neer specializing im irmgation and reclamation subjects started 


him in the career which has earned him the 
engineers 


extension agricul 
World War I interrupted Mr 


year in 1918-19 while in 


Service 


Wood's extension activities tor a 
ing US Army Air 


training in the fle 


NOMINEES FOR VICE-PRESIDENT 


L. H. SKROMME E. W. TANQUARY 


44 

ASAE Meetings Calendar 
January 1 Section, Short Hills Country 
Clut I 
January 29——MINNESOTA SECTION, University of Minnesota, 


Paul 


Section, Hunt Hall, University 


University Farm, St 
January 431—Paciric Coast 


of California, Davis, Calif 


February 4-6—SOUTHEAST SECTION, lanta Biltmore Hore! 
Atlanta, Ga 
February 8—WasHINGTON Section, Room 6962 


South Bldg, 


16—MICHIGAN SECTION 
Mich 


USDA, Washington 
February Dearborn Motors 
Birmingham, 


March 21—On1o Section 
Columbus 


Ives Hall, Ohio State University, 


April 10 and 1I—PENNSYLVANIA SecTION, Agricultural Eng: 
neering Bldg, Pennsylvania State College, State College 


16-18—45TH ANNUAL Hotel Muehlebach 


Kansas City, Mo 


June MEETING, 


Norts: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
ASAE, St. Joseph, Michigan 


Back in Nebraska in 1919, drainage uildings were added 


to his extension responsibilities. In the ear he became a men 


er of the American Society of Agricultural Engineers. He contin 


in this work until 1940, with an interruption of a tew months in 
1934-35 to serve as state director ot « ervation camps in 
Nebraska, and again in 1945-46 as chi wering for the Shelter 
Projpect in 6 states 
Federal work claimed hin 1940 tor double duty as district 


Farm Security inistratwr 


17 western states in the USDA 


engineer in the 


i area engineer to 


and Utilization Program 


States, an 


Water Conservation 


Since July, 1945, he has been irmgation engineer in the research 
livision of the US. Soil Conservation Service In this position his 
responsibilities include interpretation of research data tor held use 
cooperation between the SCS and various other agencies in conducting 
interagency training schools on urmgation subjects, and traming ot ex 
tension agricultural engineers and personnel in various branches of the 


Squl Conservation Service 

Recognized leadership in extension activities and in 
field has resulted in his appointment to serve, tor various periods, a 
chairman or member of various state and University of Nebraska con 
These have included committees on extension exhibits, rural 
SCS research 


Smith-Lever Bill tor extension work. He has also 


mittces 


electrification, land-use planning, and commemoration of 


t the 


served on the Nebraska State Advisory Council, the Water Re res 

and the Agricultural Advisory Committees of the State Planning Board 

and the Agricultural Committee ot the oln, Nebraska, Chamber ot 

Commerce Continued on pa i) 
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niimued from pag 3 
Continue ; 


From the earliest years ot his membershiy ASAE he has been 
s most nsistently active members. He has served twice 
4 as chairman of the Soul and Water Divis 


s the Reclamation Division. He has a 


he may be even better known as a clear, able, and 
er whict © presides, and a soli practical engineer with the ex 
tension s liking for people developed to a high 
with Flexible Shafts 
Lawrinct SKROMME grew p oon a tallcorn tarm in lowa 


His carly interest in tarm progress developed with membership in 4-H 
Clubs and the FFA. In the latter he was winner of a state tarmer 
award At lowa State Collexe he eraduated in agricultural engineer 
with honors in 19 He was elected to Alpha Zeta, Tau Beta Pi, Phi 
Kappa Pt and an his senior vear was president of the ASAF Nationa 
t Student Branches 
From collexe he went to the Goodyear Tire and Rubber Co, where 


he worked as drattsmar Jesizner and te enginecr on tractor 


STOW FLEXIBLE SHAFTS simplify 


Epwin W Tangt ary bec ricultural engineer via the 
tricate power transmission problems equipment pattern 


A native of Canton, Hlinors, he studied mechanical drawing in hig 


route 


} 


tolerance and alignment difficulties. Army, 1918. period non-commissioned 


2 commuisston as a first lieutenant and served through parts ¢ 


19 and 1920 as an instructor in small arms 
co STOW FLEXIBLE SHAFTS provide sav- Retur x to his home town after military service, he went to work 
in the ittern op at the Canton, I plant of the International 
tr assista toremar the «rey r iry 
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member and chaimma ats erosion committee and chairman of its 
cor on power sts f ifftigation pumping 
ie In the tarm structure field he has served as a member of the Con Set, 
mittee Dairy Construction and pment, Committee on Coopera 
ind Committee Farm Building 
cee On the standing committees of the Society as a whole, he has <a 
Meet 
=] 
} 
4 
In 1941 he moved to Detroit as project engineer with Harry Ferg 
Last spring he was selected tor his present position as chiet eng: 
ee > ~ — neer of the New Holland Machine Division of The Sperry Corp Aaa 
\g 43 ested the Power and Machinery Diviston and ts currently a member 
the Farm pment Institute 
m 1928 to work 
ents, field con | 
engineer in the Chicag head 
Bee rters. respons for coord ting the work of the implement and a 
tractor engineering departments. He was also 1 imed to repre 
tars 
— He t the I er and Machinery Divisior 
ig 


Z 


LA yo 


delivered throughout his implements 


BLOOD BROTHERS Universal Joints 


Half the size and twice the power that’s today’s tractor! 
And the vast improvements are but part the story. 


For the Agricultural Engineer, striving always for progress through 
power, has achieved spectacular results developing implements 
that operate from the 


Blood Brothers proud its contribution this progress: The 
manufacture dependable universal joints that get the 
power through where it’s needed. 


For farm implements, more Blood Brothers Universal Joints 
are used than all other makes combined 


GOING GREAT GUNS! 


For tractor steering columns, and other 
uses, Blood Brothers’ new L6S Joint 
“going great The extra-strength 
forged yoke and center cross, plus in- 
side-retained snap rings, have made 
this low-cost quality joint increasingly 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


AGRICULTURAL UNIVERSAL JOINTS 


Division Standard Steel Spring Company Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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tember, 1931, he went to Pennsylvania State College as an 


the agricultural engineering department. His teaching 
yurses on agricultural engineering, drainage, and farm 


addition he assisted A. W. Clyde on current research 


s work in rural electrification, for which he became well known 
the East, started in 1945 with an assignment as extension agricul 
neer at the University of Vermont. He had a large part in 


uiform plan for the extension of rural 


the University of Vermont was ready to serve as host te 


Rural Flectrification Institute, with a progran 
the economics of tarm mechani 


ion, with emphasis 


e of electr power 
sferring to utility work in August, 19 he was employed 
il ¢ eer tor the Green Mo Power Corp. In this 
was directly responsible to the nt of the Company 


tion of line extension 


and load building. In a dairying state 
ne of the early leaders in developing electric dairy-stable 


electric power to dairving 
f further identitving himself with the problems ar 
of Vermont farmers, he purchased a small dairy farm in 1 


pasture irrigaty 1 barn hay drying 


e ui ment A call to military service in 1942 interrupted his activities in rural 
electrification for a 4-vear period) He returned to his work with the 
¢ Green Mounta Power Corp. in 1946 to help in the completior t 
He was selected in July, 1947, for a major resp« bility i a 
. program of development at the University of Massachusetts, to enlarge 
tS Service in engineering education and research Going 
cre es int ultura was ime 
ery, Oberdorfer will endeavor produce for manu- acting head engineering department December 
facturers of spraying equipment the quantities of pumps 1947, and lepartment in September, 1948. Under | 
shown the table below, which includes both our 
fes ler the iministration of ce ce of ef 
standard Series and our new International Series 
orders are received, the quantities available each ticularly active the College, Rural Electric, and 
pump shown here will reduced accordingly. The Divisions and the North Atlantic Section. was the 
ntil he was called military service in 1 
monthly production quota detailed below will 
cient meet the demand for Oberdorfer spraying 
pumps during the first half 1952. you expect professor agricultural 
hipped Oberdorfe State College, took bis first steps in higher ed 
shipped any Oberc orter spraying pumps, be certain to Be State Teechers Colleee. After areduatice trom thet school he went 
place your order immediately. lowa State for his degree agricultural engineering 
ind then to Kansas State Collewe for an MS degree in agricultural en 
ect 
T prepared, in 1928 he became a member of the ager ral 
‘ eet f at South Dakota State College. While there | pr 
ma n field was fa power and machiner For a short period 
in 1945, however, he also served as a farm representative in the Farm 


In 1939 he was called to Michigan State College to take charge 


i 

teaching a research rural electrification. From September 

1 to the end of he was sabbatical leave, collaborating with } 

others in the preparation of a text on rural electr He isa j 

ind co-author of a er of tins on farm mechanical and elec i 

trical ¢ pment, frozen foods and food freezing equipment, and hay j 
Among related activities tor rural electric progress, he is chairman 

of the Mict tee on Rural Electrification and a member of i 

1500 "|750 the Michigan Rur nications Committee 

A member of we 1928, he has been active in various ca 


Pump No. Price Pump No. Price Pump No. Price pacities the Rural and and Michigan 
Section. During the vear of 1947-48 he served as vice-chairman of 
2AN $13.25 4Z2X $22.00 2000 $15.75 the Michixan Section during 1950-51 he was chairman of the Society's 
2ZX — 17.50 7AX— 22.50 3000 — 20.00 Rural Ele 
37X — 2050 9AX— 23.78 7 28.50 NOMINEES FOR NOMINATING COMMITTEE 
4AX— 17.00 97X— 29.00 9000 — 29.75 Harotrp Braty, rural service manager, Edison Electric Institute, 

New York, N. Y 
Agricultural Pump Div., Oberdorfer Foundries, Inc. Howart Berrsrorp, head, agricultural engineering department, Iowa 


1421 Thompson Rd., Syracuse, State Ames 


Frep R. Jones, head, agricultural engineering department, A. & M 
ollece of Texas, College Station 
Howarp F MeCorty, professor of agricultural engineering, Michi 


an State College, Fast Lansing 


Davin A. MILLIGAN, domestic sales manager, Harry Ferguson, Inc., 
Detrort, Mich 
FRANK J. Zink, consulting engineer, Frank J. Zink Associates, Chi 


cago, Tl 


PUMPS 
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Gwell-Parker 
Lift Trucks 


Massey-Harris 
Tractors 


John Deere 
Tractors 


B. F. Avery 
Tractors 


Maintainers Internetional 
Tractors 


Austin-Western 
_ Power Graders 


Towmotor 
Lift Trucks Fate-Root-Heath 
Tractors 


Not only the majority the nation’s 


guarantee might write could carry more WITH THE 
significance than that fact, greater proof 


this bearing’s ability serve faithfully AETNA BALL AND ROLLER BEARING COMPANY 
and faultlessly your mobile vehicles too. 4600 Schubert Avenue Chicago 39, Illinois 


THAT TAMES TROUBLE 
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Tractors 
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AGRICULTURAL INDUSTRY 


A 


Cooling Equipment for: 


FARM TRACTORS PUMPS 

THRESHERS SPRAYERS 

COMBINES FARM TRUCKS 
GARDEN TRACTORS And Other 

HAMMER MILLS 


GENERATOR SETS 


Specialized and 
Routine Needs 


Thousands Young Automotive Radiators 
are serving faithfully the vital agricultural 
industry the wide range machinery listed 
above. Young Radiators are engineered for the 
specific specialists Heat Transfer 
Products for over two decades give max- 
imum efficiency and service. They are available 
sheet metal, cast iron, welded steel con- 
stationary, removable one-piece, 
removable section cores. Young Automotive 
Radiators also economical 
cooling for cars, trucks, busses, locomotives and 


stationary engines. 


YEARS 
PROGRESS 


MEAT 


Heat Transfer Products for Automo 


tive and Industrial Applications. 


Heating, Cooling, Air Conditioning 
Products for Home and Industry 


YOUNG RADIATOR COMPANY 


Dept RACINE, WISCONSIN 
Factories at Rac ne, Wisconsin and Mattoon, Iilinois 


Frank Lanham Join ASAE Staff 
Agricultural has 
4 r ot ASAI 
u made at a rewular meeting of the C« 1 held during the ASAI 
Me ( last th te 
Mr. Lanhar a native of West Virg 1 where he received 7 
t Virg i | | 
t gree During the ar wine 
from VPI, was enrolled fellow the 
le erir lepartment at lowa Sta Callece 


Frank B. Lanham (left) is congratulated by ASAE President Stanley 
Madill on the former's appointment as the new 
Assistant Secretary of ASAE 
it, Mr I w emy ed resear 
i lture, ot Ge i 
res es he ¢ 1 sev 
t ca reports researg ua 
vitie t H regis protessional ¢ er 
t il and ager il ¢ eering t the State ot Georgia 
Mr. Lanham is a veteran of World War Il He saw service wi 
US. Army trom April, 1941, to Dece 1945, three vea ot 
o h was in the Southwest Pacific theater. He entered the service as 
a first lieutenant and was released with the rank of leutenant colonel 
pr of captain to f rect’ citatn f the 
Art ! er, Ge il Walter Kruger. Upon return to the United 
Sta he w th ssista r ‘ staff, Army Gre 
I Arn War ¢ ar W “ “ primary duty of 
1 i ed personnel policy 
He a erved three months as r ai fe-camp to the late General 
Stilw 
From January, 194 to Fet i l Mr. Lanham served su 
« ely as sales manager, credit manager, and general manager of the 
Bower Comy “ ile ha Va t i in Bainbridge, Ga 
ba ne r rn to his first love, the protession ot 
i il w to be resisted, and Mr 
ere s conne iw the Bower Company to enroll as a 
trial te wo in the agricultural engineering departn at lowa State 
College, where he rs now pursuing graduate work leading to the degree 
ot tor philosophy in agricultural engineering, the requirements for 
which he will complete this coming March. He will take up his new 
s the ASAF headquarters staff at St. Joseph, Michigan, some 
time during the spring months 
In collece Mr. Lanham was a member of the social fraternity, 
Acacia, and was elected to three honor fraternities, Phi Kappa Phi 
Alpha Zeta, and Gamma Sigma Delta. Outside of college organizations 
he has been especially active in the Methodist Episcopal Church, Boy 


Masons, and Rotary 


im has two « 


t America, the 


} 


Besides his wite, Mr. Lant aughters, Caroline and Kay 


ten and five years of age, respectively 
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conveyors are not the same... 


LINK-BELT offers you the widest range 
types match your design needs 


On this New Holland Machine 
Co. Model 77 hay baler, Link-Belt 
Screw Conveyor is utilized as an 
ethcient, low-cost part of the feed- 
ing mechanism. 


can 


than more than length 
are considered Link-Belt engineers 
when they recommend screw conveyor 
for your requirements. Abrasiveness, mois- 
ture content, size feed, corrosiveness 
and many other factors are important. 
Remember, Link-Belt the top 
producer materials handling and power 
transmission another reason 
why Link-Belt Screw Conveyors are sim- 
ple, compact, have few wearing parts, 
greater dependability. Then 


LINK-BELT COMPANY: Chicago 8, Indianapolis 6, Philadelphia 40 Atlanta, Houston 1, Minneapolis $, San Francisco 24, Los Angeles 33, Seattle 4, 


LINK-BELT HELICOID 
SCREW CONVEYOR 
feeds hay gently burt hrmly 
into baling chamber of the 
Continuous rolled 
flighting or sectional flights 


baler 


mounted or unmounted. 


supplied either 


accurately made insure easy assembly 
and smooth operation. 

And you'll find versatile screw con- 
veyors efficiently handling other jobs 
clevating, conveying, digging, mixing, 
spreading, and feeding applications. Get 
the complete story from the 


office near you. 


SCREW CONVEYORS 


Toronto 8, Springs (South Africa), Offices in principal cities. 
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The ASAE Winter Meeting 
pment available to tarme 
he ano, December A special trig he remodeled othces a abora s tor the Por 
re ttenda the ar Cement Associa was we t es me 
r 
The Ingersoll ts Division, Borg: Warner Corp , held open house 
‘ Chica pla Thursday powe and ma eng 
ag 4 tre ct a the ta 4 
Sere ea i} ( lL. Har urr Sect 
M rat i Througt emt 
M S ( Put Relat ( 
K ‘ anctle ala ser t ey 
meeting Mr H Mr 1M 
On ba How C. Rutt, M M J We lee H_ Fre A 
oe ‘ and Kenne ¢ ako Se and 
Speaking lus ‘ Chas and Arnold R prese x e Society's Cor 


EVEN THE MOST 


Violent 


CAN’T REDUCE THE ACCURACY 


Specially designed for heavy-duty service, Rochester 
Tractor Gauges are built with vibration and pulsation 

danger accuracy loss through rough riding. Even 
high overloads can’t damage their sensitive movements, 
their pointers flutter. They keep delivering accurate read- 
ings, too, year after year, because their unusually rugged 
construction, 

And for extra protection, Rochester gauges are permanently 
sealed behind heavy glass crystals. Dirt and water just can’t get in. 
This outstanding dependability has made Rochester Gauges the 
choice all leading tractor manufacturers for more than 


Manufacturing Company, Inc. 


Sugar Beet Technologists 


Meet February 

seventh general meeting of the Amer 

can Society of Sugar Beet Technologists 

be held at the Hotel Utah in Salt Lake 

City, February 5 to 8, 1952. The program for 
this meeting will include some 150 papers on 
xeneral agronomy xenetics and variety im 
provement, entomology and plant pathology, 
agricultural engineering and chemistry, and 
factory operations 

The beet sugar industry has accomplished 
commendable advancement toward complete 
mechanization of its crop. In less than ten 
years, it has advanced from complete hand 
harvest to 80 to 8S per cent complete machine 
harvest. Some type of machine tool for weed 
control and stand reduction has been used on 
10 per cent of the 1951 crog 

Agricultural engineers and others interested 
in the program are welcome to attend the 
meeting. For complete information on the pro 
gram, accommodations, write direct t 
James H_ Fischer, secretary-treasurer, The Am 
Society of Sugar Beet Technologists, 
P.O) Box $41, Fort Collins, Colo 


Agricultural Engineering 
Available Microfilm Form 


American Society of Agricultural En 
ainners { 


is entered into agreement 
with University Microhims, Ann Arbor, Michi 
ua to make available to lbraries its offcial 


nal, AGRICULTURAL ENGINEERING, 
microhtm torn 


One ot the most pressing problems facing 


that of providing 
le flood of publi 


cations. Persodical publications pose an especi- 


adequate space tor a verit 
lem because of their bulk 


Microtim makes it possible to produce and 
fistribute copies ot periodical literature, in the 
form of an entire volume in a single roll, at 
a Cost approximately equal to the cost of bind 
ing the same material in a conventional Iibrary 
binding 

Under the pl the library keeps the print 
ed issues unbound and circulates them in that 


torm for from two to three vears which cor 


responds to the period of greatest use. When 
the paper copies begin to wear out or are not 
called for frequently, they are disposed of and 
the microhim is substituted 


Sales of the microfilm are restricted to 


those libraries subscribing to the paper edition 
and the film copy is distributed only at the 
nd ot the volume year 

Under the arrangement tor microfil 
AGRICULTURAL ENGINEERING 


crohlm is in the torm of a positive microhin 


and is furnished on metal reels suit 
s concerning their purchase should 


to University Microfilms, 314 N 
Arbor, Mict 


AGRICULTURAL for 1952 


ae 
= 
| ad 
RUGGED 
ill types of ibraries 
ind number 
og 
In 
ak 


JOHN 


The cover closed and labeled, and stamped with the seal 
generation. 


finished complete fifty-two chapters, three hundred sixty-five 
pages ... the latest volume greatest work. 


And places beside the others upon the dusty shelf Time bold 
record his thoughts, words, and deeds bound the blue and yellow 


nights and and inscribed readers yet 


Indelibly attests handling heritage the discharge 


stewardship the good and the the successes and the failures. 


Multi-colored are its pages here, line the scarlet ink 
there, word the brilliant gold kindness passage after passage 
the blue despair and the silver the green petty 
prejudice and the purple majestic tolerance. 


And, fearing critics, hesitates leave it. 


But then remembers that this authorship his commission, 


charge that binds him complete his share the manuscript and knows 


that somewhere, somehow, will find the courage and the inspiration. 


So, once again, Man dips his determined that this time will author 


better, finer and reaches for new book with pages 
which yet are blank. 


Volume Nineteen Hundred and Fifty-Two. 
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FITTH 


AND THE JOB 


WISCONSIN- 


Models ABN and AKN 4 cycle 
single cylinder engines deliver 
3 to 6 hp., 2200 rpm. to 3600 


rpm, 


OTHER 
WISCONSIN 


Cooled 
MODELS 


Single cylinder 
models, 6 to 9 hp, 


2 cylinder V type 
models, 4 cylinder 
7 to 13 hp. models, 
15 to 30 hp. 


MOTOR CORPORATION 


MILWAUKEE 


Myers Sprayer 


Caring for big turkey flocks calls for variety 
time- and labor-saving equipment in- 
cluding this mobile sprayer, made The 
Myers Bro. Co., Ashland, Ohio. Powered 
single cylinder Wisconsin Heavy-Duty Air- 
Cooled Engine, this sprayer speeds the es- 
sential chore disinfecting turkey pens and 
available for many other spraying tasks. 


matter what the application, there 
Wisconsin Engine the right type and size 
fit both the machine and the job, within 
hp. range. These engines have such 
service-proved features Timken tapered 
roller bearings BOTH ends the crankshaft, 
dependable air-cooling, easily serviced 
OUTSIDE magneto equipped with Impulse 
Coupling for easy starting any weather 
and maximum torque usable speeds, for 
equipment that really has work, 


These are among the reasons why Wisconsin 
Air-Cooled Engines are supplying more than 
12,000,000 hp. efficient, economical farm 
power service today. Write for your copy 
“Power 


Dicker Martin, Jr—tInstr n agr eng 
Kansas State College, Manhattan, Kans 

ANDREW Gs —CGrraduate student 
Ohw State University, Columbus, Ohio 

DorrkInG, EvuGenr |} —Plankinton, D 

DorGan, Rosert | So Army Mail) Cal 
lison, Kan 


Dyr, Rosert W —Ener, Princ 
Princeton, Ind 

FARMER Souths 1ew Sw 
Grand Rapids, Mict 


Grigkk, LyNNe—La t drattsman, The 
Oliwer Cory Springtield, 

Grorcte, Lester F—Standards dept. Belle 
lle Plant, New Holland Mact ¢ Div 
Sperry Corp, Belleville, 

A ener, Soul serva 
Service, USDA, Victoria, Tex 

WesitY L—R Clarinda, 
lowa 

GoopmMan, Roy I —Student, Oklahoma & 
M Collexe, Stillwater, Okla 

GROSSNICKI EF. GAaROLD — Desien ener The 
Oliver Corp., South Bend, Ind 


Gunpy, Paur PFRA, Kamloops 
Canada 

Hatin, CHaries | —Agr engr 
Ohio Dept. ot Natural Resources, Colum 


div. of water, 


bus, Ohio 
JouN D— Owner and operator 
of tarm, Avonport, N.S, Canada 


HametstROM, AtBertT W —Agr engr, Soil 
Conservation Service, USDA, Kadoka, §.D 


Hanrorp, Witiam D—Field engr, product 
McCormick Wks, International 
Chicago, Hl 


eng. dept, 
Harvester Co, 


Hansen, —Graduate student, Cornell 
University, Ithaca, N-Y 

Hansen, W —Res. asst. in agr. eng. 
North Dakota Agricultural College, Fargo, 
ND 

Hanson, RicHarp F —Instr. in irrigation res, 
Kansas State Colleze, Manhattan, Kans 


Hartman, Wayne F —Graduate student, Uni 
versity of Urbana, Ill 


(Continued om pare 44 
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lio Student, North Dakota Agr hinery & Chet Corp, San Jose, Calit 
nt nem herst r for transfer 
erat e Americar ery ral Farg VD FY, Cuarrtes M—Agr ener. S 
“aves f these aps write the ecretar c, Pa B—Student Ontarn 
USDA, Vurt Tex Crank, EF —Ener, United Co-og 
( ge ¢ Ont. Ciark, J G. In—Farm mer, Clark 
Chemical Corp, San Calif 
Datos, Froyp § —Traince, Caterpillar Tractor 
ne 
| 
(| 
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worth when properly managed and ap- 
plied and that's why it's important 
spreader and onto the fields quickly 
and efficiently possible. 

Our new booklet (Tried and New 
Ideas for handling Barnyard Manure) 
tells all about manure soil builder 
and money crop gives all the newest 
and best ideas economical manure 
handling. You'll want copy this 
valuable, fact-filled booklet for your 
files. It's free just write for today 


are names which you can recommend with com- 
plete confidence to anyone who wants maximum 
efficiency and economy in manure handling opera- 
tions. Write today for complete information on 
these outstanding machines 


FARM COMPANY manure handling equipment 
SUBSIDIARY MANUFACTURING CORPORATION for more than fifty years. 
COLDWATER, OHIO 


for 


hydrav 


‘ Dana € pywriter, West Rictiarp L.—Asst ener, Permco 
Advert Inc, Racine, Wis Peru, Nebr 
fou H —Blockma A Lyie, Lestek D—Farmer, Cunninghan 
Mix Co, Oklahoma City, Okla Wast 
FENTON [|—Process engr, Allis Maust, JoHN Ja irattsman, New 
Chalmer Mite ( Terre Haute Ind Idea Div. of Avco Mtg Corp, Coldwater 
JUN —Rura! serv engr, Ala Ohu 
bama Power Co, Anniston, Ala MrysenserG, Ro Rictarp—Pyt. Arn 
Koon, Pa W —Agr engr, Soil Conserva (Mail) R R 34, David City, Nebr 
Ro —Pre Hilbe Eng, I Cole tron Service, USDA, Bloomington, Mir Wenpett R, Jr—Agr. sales engr 
ra. Calif Krart, Howarp D —Gas ener, Public Service The Ohio Power Co, Newark, Ohio 
Hook, W —Operator s helper, 7 Miter, Grorce M —Farmer, R R 1, Garfield, 
ar Service and ¢ Odessa, Tex SE In —Farm ret Gult Wash 
INouvr, Wittam S—Mechamial ener, States Utilities Co, Baton Rouge, La Mir ter, James B—Production engr , Oregonia 
ee Naval Shipyards, San Frar . LANGSTON, Lewis © —Asst ext. agr ener Bridge Co., Lebanon, Ohio 
Ca British Columbia Dept. of Agriculture 
Vancouver. B.C. Canada Harry G—Milk cooler dev 
see, Ontarw Agricultural College, Guelpt Bertram J} —Asst. mer, Harris M nanier Bros. Co., Chicago, Il 
Ont. Canada Mte Co, Stockton, Calit Moran, Kyit —Agr ener, Soil Conserva 


tion Service, USDA, Oskaloosa, Kans 


Mor.aNnp, Ropert B—Agr engr, Soil Con 
servation Service, USDA, Tillamook, Ore 


AS! 
Morns, Ropert J.—Student, Ontario Agri 
cultural College, Guelph, Ont., Canada 

Mureny, Jay J—Field res. ener, Caterpillar 
Tractor Co, Peoria, Ill 

Narvaez, Ropoi agr. engr., Servicio 

Tecnico Agricola de Nicaragua, Managua, 
D.N., Nicaragua, C_A 


Nestor, Eriis S—Rural rep., Virginia Elec 
& Power Co, Charlottesville, Va 


NortH, Max R—Trainee, Massey-Harris Co, 
Racine, Wis 


Oppet, Frep J, Jr —Graduate student, Okla 
homa A. & M. College, Stillwater, Okla 


spray 
VANS FS (flat spray) nozzle gives a 
spray pattern with edges slightly 
lighter than center so that over- 
lap with adjacent spray forms uni- 
form overall pattern (Every FS 
nozzle tested by an expert spray in- 
spector and guaranteed ) 


Parker, THOMAS S—Jr. agr. engr., Compania 
Frutera de Sevilla, Santa Marta, Colombia, 


Pepersen, Carit—Trainee, J. 1. Case Co, 
Rockford, Il 


Per ton, L.—Student, Ontario Agri 
cultural College, Guelph, Ont., Canada 


Powett, CHartes D—Ener.,, Doane Agricul 


Less likely to clog. Easier to tural Service, Inc, St. Louts, Mo 


clean. Its 100 mesh monel wire 
Strainer screws into the nozzle tip 
keeping orifice dirt-free making tip- 
strainer assembly easier to handie 


PRESANT, Donaip F —Trainee, Goodison In 


dustries, Ltd, Toronto, Ont, Canada 


PRUCNAL, Cuester S—Farmer, Hatfield, Mass 

Pucn, JouN B—Ordnance desian engr., Rock 
Island Arsenal, Rock Island, Il 

Raprorp, SimOoN M.—Student, Ontario Agri 


cultural College, Guelph, Ont., Canada 


Rrapy, JouN F—2nd Lt, U.S. Army. (Mail 
$406 York Circle, Warwick Gardens, New 
port News, Va 

Ricnarps, James H—Elec. adviser, Cleartield 
Electric Co-op, Clearfield, Pa 


Rosison, A. E—A_ EF. Robison Co, Kansas 
Citv, Me 


size. Just coarse 


tO prevent wind driftage 


Long wearing orifice design. 
Milled slot protects orifice from dam- 


age at ritical points. (Specially 
milled flats parallel to spray pattern 
allow easier adjustment of spray) 


Ropcers, —Assoc. agr. engr., agr. eng 
dept., University of Georgia, Athens, Ga 


Complete range of sizes and Rossiter, Myers M—U. S. Army Air Force 


capacities. Columbus Junction, lowa 
Rowan, James D.—Graduate student, Univer 
sity of Georgia, Athens, Ga 
other agricultural norzies) OELAVAN CS (cone spray) nozzle tip is interchangeable Ryan, THomas F.—Asst. field supt., 
with the FS tip dept., Spreckels Sugar Co, Spreckels, Calit 


SHANKIIN, MirtToN D.—Elec. adviser, Boone 


Flec. Co-op. Columbia, Mo 
for Catalog No. 14 SHempierR, CHaries E—Agr. engr., Soil Con 


servation Service, USDA, Mt. Vernon, 
Wash 


SHutt, Hortis—Graduate asst. in agr. 
University of Nebraska, Lincoln, Nebr 


Sites, GrorGe K.—Student, Oklahoma & 
M. College, Stillwater, Okla 


Continued on page 4¢ 
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mystery why the farm tractor can take 
almost any job, from cultivating lifting loads, the mere 
attachment different implement. 

It’s built take it. Each part strongly made strongly 
assembled. Farm equipment makers, famed for their high 
standards quality, realize that product can stronger 
than its fasteners, insist such rugged RB&W products as... 

Slotted recessed head Tapping Screws threaded close 

the head hold thin gauges sheet metal. 


The new short square Carriage for farm 


equipment. Can used thin metal sections with the 


square hole punched only one section. 


Bolts and Cap Screws all varieties heat-treated 


obtain the best combination tensile strength, tough- 


ness and ductility for heavy load conditions. 


RB&W proud that the strength its products helping 


make strong the superior farm equipment America. 


RUSSELL, BURDSALL WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N. Y., Coraopolis, Po., Rock Falls, Ill., Los 
Angeles, Calif. Additional sales offices at: Philodelphia, Detroit, f 2 
Chicago, Dallas, Oakland. Sales agents at: Portland, Seattle. jb 


106 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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Applicants for Membership Correction 
‘ m aa 

Grain’ was inadvertently published 

G—H representatives the agencies Cooperating the study 

USD OC} Cali reported. The following are some of the more important 

Milwaukee, higher vapor pressure that with lower vapor pressure even 
Leach Lake the absence air movement. While the major 
movements that cause damage apparently depend convec- 

Canada moldy and caked layer corn makes fumigation difficult 

Titomas | —Inste in age div, Oklahoma A. & College 

Stillwater, Okla used the paper, refers large grain buildings which the 

contrasted the silo-type structure usually used 

further clarify Fig. (p. 608), each the numbered 

New from top bottom the direction air flow. Line 
Youma W.—Asst mer, Youmans Farms, New Scotla represents the average content all the grain the 

bin 


DUTY CUSHION SEAT 


WITH FORE AND AFT ADJUSTMENT 


FORE 

AND AFT 

ADJUSTMENT 
Lever 


MILSCO MANUFACTURING COMPANY 


16 


2732 N. 33rd STREET 


Famous Seating 


AGRICULTURAL 


MILWAUKEE 45, WIS. 
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With the introduction POWER SHIFT 
wheel spacing the and Tractors, 
Allis-Chalmers has made practical 
change wheel treads fit each job re- 
duce side draft plows, avoid crop damage 
and get better performance from modern 
implements. 

Just ease the clutch and engine power 
slides the rear wheels out any posi- 
tion you select. quick, effortless operation, 
instead half-the-morning chore! 

The wheels are power-spaced safely from 
the tractor seat, fit any row implement. 
Wheel spacing can changed anywhere 
day necessary. nothing it. 

will worth while for you see 
five-minute demonstration Power Shift 
Wheels. Any Allis-Chalmers dealer will 
glad show you. Developed Allis- 
Chalmers. 


FIRST iM THE FIELD 


WITH POWER SHIFT TRACTOR 
' vt «a 


cree 


AGRICULTURAL for January 1952 


another Allis-Chalmers contribution better farming 
standard equipment the and Tractors 


the inside story 


SPRAY NOZZLE 
performance... 


Look inside a TeeJet Spray Nozzle to 
see the reason for Teelet perfect per 
formance and full season trouble-free 


ite A Monel metal screen assures tree 
liquid. All parts are precision 


flow of 


machined 


Orifice tips are supplied in hundreds of 
sizes and types for exact selection... 
and all are interchangeable for low 
nozzle cost For sproy nozzies to meet 
any need, try TeeJet Spray Nozzles 
Write for Bulletin 58 a complete 
erence catalog for Teejet Spray 
Nozzles, strainers and fittings. 


SPRAYING SYSTEMS CO. 


3226 Randolph Street Bellwood, Illinois 


re 


@ Drilled and Milled orifice tips for 
super-precision for exact volume 
contro!, uniform distribution, and long 
weor 


Factory inspection and testing of all 
nozzles and tips before shipment 


Interchangeable orifice 
fips every spray 
type in complete copac- 
ity range from one 
gollon per hour and up 


@Eleven different sproy 
angles from 0° to 150° 
in all capacities 


FARM 


WATERPROOS, PROTECTIVE PAPER 


@ SAMPLES 


WATERPROOF 
REINFORCED 
PROTECTIVE PAPERS 


Throughout over years 
depend: ible performance 


SISALKRAFT PRODUCTS 


have proved that they are products worthy 
your highest endorsement 


THE SISALKRAFT CO. 


205 W. Wacker Drive, Chicago 6, Ill. 


New York 17, San Francisco 5, Calif. 
Manufacturers of SISALKRAFT SISALATION 
COPPER ARMORED SISALKRAFT 


is 


Personnel Service Bulletin 


The American Society of Agr 
Service at its headquarters o 
house (not a placement bureau 


Engineers conducts a Personne) 
Joseph. Michigan s a clearing 
r utting agricultural] engineers seek - 
ing er ment or change of employment in ith possible employ- 
ers the services vice versa. The rendered without 
charge, and infor to use it w hed by the Society 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’ and ‘‘Positions Wanted’ on file at the ety's office. and infor- 
mation on each in the fo separate mimeographed sheets, may be 
had on request. ‘‘Agric ngineer’’ as 1 In these listings. is not 
intended to Imply any y. OF registration, or 

ense as a professiona 


N In th bulletin the followir listings current and 
previously reported are not repeated in 1; for f information 
see the e of AGRictr TURAL ENGINEERING indicated 

Positions JULY—O- 401-5 AU GUST—O. 420-53 SEP 
TEMBER—O. 440.53 493.540, 395-542 OCTOBER—O. 401-544 ¢ 

DECEMBER—O.457-54 451-548, 450-54 173-550, 48 1 

Positions MAY—W’-253-54, 2 6 JUNE—W.232- 

AL GUST—W 41 292-71. SEPTEMBER—W’- 4331-72, 334-72 


OCTOBER—W 484-76, 491-78 NOVEMBER—W 119-80 
CEMBER—W 4 81, 464-82, 461-83, 454-84, 467-85, 471-87, 470-88 


NEW POSITIONS OPEN 

DISTRICT SALES MANAGER (2 openings) to select, train, and 
supervise dealer organizations tn specialized farm e pment for division 
of a large manufacturer. Territory open in Iowa, Nebraska, Dakotas 
and Minne a Want men with four years of college training in agri- 
cultural engineering, or in horticulture, entomology, or plant pathology 
with 5 to 10 yr sales and sales supervision experience I istrious 
ve in following policies, with organizing ability and sales 
, Opportunity for advancement to assistant sales manager 
sales manager and higher administrative positions. Age 25 alary 
$3600 and graduated bonus averaging $150 to $300 per month O-494-552 


FIELD ENGINEER to test, demonstrate. develop, and service a 
specialized line of machines for farm, feed mills. and grain elevators 
Location, Ohio Territory whole, USA BS deg in agricultural 
engineering or eqt alent Farm background and experience in selling 
ing, or operating farm machinery Must be willing to travel and 
make pers al contacts. Contacts will be with feed mills. grain 
rs. farm equipment jobbers and dealers. farmers, and experiment 
station personnel Opportunity in expanding department of established 
manufacturer Age 25-30 alary open O-484-553 


PRODUCT PROJECT ENGINEER for design, development, and 
research on farm implements under the direction of a chief product 
design engineer with a growing, progressive manufacturer in the Mid 
west BS deg in agricultural engineering or mechanical engineering 
and 2 to 5 yr experience Diverse opportunities in growing organization 


Age 2 lary open O-492-554 


INSTRUCTOR in agricultural engineering, intermediate or senior 
crade, to teach power and machinery courses, and to work with 
students on thesis and seminar problems Opening effective imme 
in a college in California, with 1000 students in agricultural ¢ 
and 120 majors in agricultural engineering department MS deg in 
agricultural engineering or equivalent preparation with major emphasis 
on farm power and machinery Farm background and experience in 
farm equipment industry, or teaching agricultural engineering desirable 


Enthusiasm for agricultural engineering; good teaching ability. person 
ality, and capacity to inspire students Good cooperator with initiative 
and willingness to work to develop an outstanding program Excellent 


equipment and facilities, and opportunity for growth and promotion 
No research or experimental work Age 28-40 Salary $415 - $613 mo 


depending on qualifications O-498-555 


NEW POSITIONS WANTED 
DESIGN, development, extension, res 
water field, with industry or public servic 
Willing to travel BS deg in agricultural engineeri with additional 
work toward MS deg. Virginia Polytechnic Institute Experience in 
S C 8S research since February 1949 War enlisted service in Navy 
nearly 3 yr Married Age 26 No disability Available now Salary 
open. W-485-90 


sales in soil and 
ble in Southeast 


DESIGN, development, or research in power and machinery field 
with manufacturer, processor, or consultant rably in eastern US 
BS deg in agricultural engi pring a State College MS 
deg in agricultural engineeering to be completed by Jan 1 1952 
Mechanized farm background Auto mechanic and garage operator one 
Two summers at North Carolina State College on design and 
development of the finger wheel rake Married Age 24 No disability 


PROFESSIONAL DIRECTORY 


FRANK ZINK ASSOCIATES 


Agricultural Engineers 


Frank J. Zink Earl D. Anderson 


Wendell Dean 


Markets Public Relations 
. Curcaco 4, Tel. HArrison 7-072 


Development Design Research 


Boarp or Trape BLpG 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING wil! be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mint- 
mum charge, four-line basis Uniform style setup Copy must ve 
received by first of month of publication 
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Take Home Boll of SISALERAPT Whee Vou Ge Te Tews 
Available now. Salary open. W-488-91 


With One Shield 


With Ring 


Basic With One 
Single Row 


With Two 


The right 
for every job— 
available 
accessories 
New 
basic ball bearing. 


Let tell you more 


NEW DEPARTURE 
BALL BEARINGS 


4 


Transmission and differential Allis-Chalmers Model trac- 
tor—another farm machine which the agricultural engineer 
has solved three his biggest design problems using 
Timken bearings. the transmission the Timken bear- 


EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; 
MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


ings are directly mounted the input shaft and indirectly 
mounted the pinion shaft. Metal shims adjust input shaft 
bearings. Pinion shaft bearings are adjusted with 
The differential bearings are shim-adjusted, directly mounted. 


How Allis-Chalmers keeps shafts aligned, 
gears meshing smoothly Model tractor 


ie 


Je 


The assurance 


better design 


NOT JUST NOT JUST ROLLER 


THE TIMKEN TAPERED ROLLER 


ITH bearings the 
transmission and differential 
this Model tractor—Allis-Chalmers 
engineers solved three their biggest 
design combination 
loads, ease Operation, dirt. 
Timken bearings take radial and 
thrust loads any combination and 
practically eliminate friction. Shatts 
are held positive alignment with 
minimum deflection and end-play. 
Gears mesh smoothly and accurately, 
reducing wear and insuring smooth 
flow power. Because Timken bear- 
ings hold shafts and housings con- 
centric, seals are more effective. Dirt 
and water stay out—lubricant stays in. 


Tapered 


TIMKEN 


BEARING TAKES THRUST 


With the increasing importance 
greater precision tarm implements, 
engineers are turning more and more 
bearings solve their bear- 
ing problems. And result, imple- 
ment users are assured longer 
implement lite, less chance break- 
down the tield, less-frequent lubri- 
cation and higher towing speeds. 


For more information about Timken 
bearings write now for your free copy 
“Tapered Roller Bearing Practice 
Current Farm Machinery Applica- 
The Timken Roller Bearing 
Company, Canton Ohio. Cable 
address: 


LOADS ANY COMBINATION 
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